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THE USE AND ECONOMY OF GAS ENGINES. 

A secondary, but important and instructive feature of the 
recent exhibition of electricity in Paris, was.a notable display 
jof gas engines, a type of engines in increasing demand for 

driving dynamo-electric machinery. 


This is not the only way in which the use of electricity for 


illumination tends to increase the consumption of gas, thus 
‘making those apparent rivals, gas and electricity, in reality 
| mutually helpful allies. One of the first effects of the intro- 
‘duction of electric light is to accustom the public toa much 
| greater brightness of artificial illumination than had before 
| been thought necessary. Where one burner was formerly 
' sufficient two or three are now required, so that the demand 
for gas is directly increased by the development. of electric 
lighting. And even though electriclights should, in the end, 
very largely displace gas lights, the employment of gas 
engines for running the machinery of electric lighting is 
|likely to create a larger demand for gas than now obtains; 
land the use of gasas a source of power cannot well be 
stopped with the running of dynamo-electric machines. The 
‘increasing attention drawn to the efficiency and economy of 
| eas engines promises not only a very large increase in the 
commercial manufacture of gas, but as marked a change in 
ithe use of coal as a source of power. 

' Tt is well known that as coal is burned for the generation 
of steam power, there are two inevitable sources of loss, and 
' oveat loss. So much of the energy developed by combustion 
is used up in converting the water into steam that a theoreti- 
cally perfect engine could not utilize more than one-fifth the 
total energy of the coal. In practice the efficiency of the 
‘best large engines is only half that of a theoretically perfect 
‘engine, or about one-tenth the power of the coal. With small 
‘engines and ordinary furnaces the efficiency falls much 
lower. 

| The ordinary furnace, moreover, is ill adapted for the eco- 
‘nomical execution of the two distinct processes which go 
‘on in them, namely, the conversion of coal into gas, and the 
| simultaneous combustion of the gas as fuel. When these 
| processes are separated, and the gas properly made and eco- 
‘nomically burned, it may be possible to approach somewhat 
‘more nearly the theoretical efficiency of the perfect steam 
engine; but, at the best, improvement in this direction 
promises less in the way of increased economy than is 
secured by the direct development of power in gas engines 
by the burning of gas explosively. 

' As shown by Prof. Ayrton, in hisaddressat the Electrical 
Exhibition (ScreNTIFIC AMERICAN SUPPLEMENT, No. 316), 
the theoretical efficiency of a gas engine should be about 75 


per cent, if loss of heat by conduction, radiation, convection, 


and friction could be prevented; this against an efficiency of 
20 per cent with a theoreticaily perfect steam engine. Prof. 
“Ayrton goes on to show, mathematically, from the laws of 
thermo-dynamics, that the practical efficiency of a gas engine 
should exceed. 50 per cent, or five times that of a steam 
engine. 


| Touching the relative economy of working the two types 


of engines in practice no entirely satisfactory comparison 
can be made, since no very large gas engines have been con- 
structed, and small gas engines are not so disadvantageous 
in comparison with large ones as small steam engines are. 
Professor Ayrton’s tables show, however, the comparative 
‘working cost of a portable steam engine and an Otto gas 
engine, each of 30 lorse power, for 800 working days, the 
one using (bituminous) coal at $3.75 a ton, the other coal 
gas at 75 cents a thousand cubic feet. The results show 
that the cost of running the gas engine was considerably less 
than that of the steam engine, notwithstanding the higher 
cost of the fuel. 

A much greater working economy was developed when 
the gas engine was run with a cheap gas made by the Dow- 
son process. In this case the gas for 300 days’ runnipg was 
made from 39 tons of anthracite worth $5 a tou. Torun 
the steam engine 300 days required (including 10 tons of 
coal consumed before and after work) 227 tons of coal. 
‘Taking all the items of expense into the calculation (labor, 
repairs, interest, etc., the coal being reckoned at $3.75 a 
ton), Professor Ayrton found the economy. in’ working cost 


5039 'in favor of the gas engine using Dowson gas, compared 


| with steam, to be 474g per cent. The economy in working 
cost in favor of Dowson gas, compared with coal gas, was 
4514 per cent. The saving in weight of coal in favor of 
Dowson gas and gas engine, compared. with steam engine 
‘requiring 6 pounds of coal per indicated horse power, was 
as 217 tons to 89 tons, or (as he figures it) 88 per cent. 

Obviously a liberal deduction must be made from these 
‘percentages to get a just comparison of the weights of coal 
| required where the steam is generated under fairly economi- 
/cal conditions, the allowance of six pounds of coal per 
horse power per hour being two or three times. what is re- 
quired with good stationary or marine engines. On the 
other hand, to adapt the comparison to this market there 
would be a decided gain in favor of gas (by the Dowson 
| process) Owing to the relatively greater cheapness of anthra- 
cite in this country. The other factors of Professor Ayrton’s 
calculations being the same, the economy in favor of Dow- 
son gas, made from anthracite at the price of such coal here, 
would be over fifty percent. Incase the gas were manu- 
factured at the coal mine (where coal is cheap and finely 
broken coal suitable for gas making is a nuisance) and the 
gas piped to the point of consumption as is now contem- 
plated, the relative economy of gas engines would be still 
greater. In any case the problems raised and economies 
' promised by the extension of this method of generating 
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power are well worthy of the attention of mechanical en- 
gineers and inventors. 

The saving in bulk and weight of coal, in case gasengines 
should prove to be suitable for marine use, is a matter of 
great importance where space and floating capacity are so 
valuable as they are at sea; and the indications are that the 
apparatus required for manufacturing gas to be used explo- 
sively would be much lighter and less bulky than the fur- 
naces and boilers needed for generating steam by the combus- 
tion of two or three times as much coal as would suffice for 
a gas engine of equal power. 

fee a coe gg gg 
OUR LEATHER INDUSTRY. 

The illustrated article upon the sole leather manufacture 
we this week publish—forming No. 81 in our series on 
American industries — can hardly fail to be of general inter- 
est in this country, both in and out of the trade, while it is 
sure to receive marked consideration in many other parts of 
the world, where our leather and the processes of manufac- 
ture have been conspicuously misrepresented ever since we 
began to be large exporters in this line, about ten years ago. 
In 1870 our total exports of leather were but $111,077; in 
1876 they reached the sum of $9,343,560. Their aggregate 
value has fallen off a little since then, because prices are 
lower, but there has been an actual increase in the quantity 
of goods shipped, and the market for American sole leather 
in England, iu the north of Europe, and on the Mediterra- 
nean, is now as well established as is the demand for our 
grain and provisions. Germany, in answer to the urgent 
appeals of her tanners, placed heavy duties on our sole 
leather in 1878. The tanners there said they would all be 
ruined if this were not done, and held conventions in many 
places, finally compelling the Reichstag to impose the 
duties; but a good deal of our leather still goes there never- 
theless, and our trade with the rest of the continent has 
increased more than enough to make up for the small 
decrease in the German shipments. In France the duty has 
always been practically prohibitive, but in both France and 
Germany they would be glad to allow our sole leather to 
enter free of duty if we would but put them on the same 
basis in regard to their trade here in finished calf and kid 
skins. ; 

In these goods, though cur own productions for actual 
wear will compare favorably with those imported, much 
of the finest stock used is made in France and Ger- 
many, our receipts thereof, for the past ten years, having 
averaged about $5,000,090 a year, while for the ten months 
to the first of last November they were $5,874,505. Such 
goods require nice selections and careful assorting in the 
raw stock, more thorough working by hand, and more par- 
ticular attention in many minor details than have been found 
could be done with profit here, notwithstanding the duty. 
They require but little bark to tan, and a great deal of labor 
in finishing, conditions which are practically reversed in 
the sole leather manufacture, : 

Whether or not we regard tanning as a distinctively 
chemical process, it is conceded that the value of all sole 
leather is primarily dependent upon the permanence of the 
combination of tannin with the gelatin of the hide. With 
no other tanning agents yet discovered can so positive and 
fixed a union be effected as is possible with the tanning solu- 
tions obtained from oak and hemlock bark. These mate- 
rials are as yet cheap and abundant here, and will be so for 
at least a generation or two to come, from the supplies 
afforded by our virgin forests, while in Europe similar tan- 
ning agents are to be had ouly.jn ler t‘ed supply, at four to 
five times the cost. This explains why we have now a large 
and steady trade in the export of hemlock sole leather. We 
did not do much in this line for many years after we com- 
menced tanning with hemlock bark, principally because 
of foreign prejudice against the red color of the leather 
made with it, English tanners claiming that it was not 
tanned, but only colored raw hide. Now, however, they 
appreciate its excellent qualities, its capabilities for resisting 
water and withstanding wear by attrition, in the soles of 
boots and shoes, as quite equal to those of the best English 
sole leather, and greatly superior. to the leather of their 
‘‘mixed ” tannages, or the generally poor sole leather made 
ou the continent of Europe. The English boot and shoe 
manufacturers are now, in consequence, as steady customers 
for our hemlock sole leather as are all the large manufac- 
turers of standard grades of work in our own country 
This red sole leather goes into the bottoms of nearly all the 
boots and shoes they make-for export to all quarters of the 
world, so that it is probable this one product of American 
industry finds in this way a wider market than anything 
else we make in every quarter of the globe. The strong 
prejudice which existed against it for many years is being 
everywhere overcome by a better acquaintance with its 
actual good wearing qualities; and the description we else- 
where give of one of the great tanneries where such leather 
is made—the largest sole leather tannery in the world—can- 
not fail to aid materially in extending sound practical ideas 
in relation thereto. 


A Large Steel Sailing Ship. 
What is described as the largest steel sailing ship afloat was 
lately launched at Belfast, Ireland. It registers 2,220 ions, 
and has been named the Garfield. It will be employed in 


the Australian and California trade by the managers of the 
White Star Line. 
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RAILWAY INVENTIONS WANTED, 

Jn this age of progress, when anything new is wanted, an 
appeal to the inventors usually brings forth the desired im- 
provement. Give these men of brains an understanding of 
what is wanted, and if it is within the range of possibilities 
it will be brought to the front in duetime. It rarely hap- 
pens, however, that the first efforts of the inventor to pro- 
duce some needed improvement is successful in every respect, 
although, in the main, they may give tolerable satisfaction. 
But American inventors and mechanics are satisfied with 
nothing short of perfection, and they never rest from their 
labors in any field until the ground is thoroughly workedover, 

To say that a thing és good does not satisfy the average 
American; it must be made better, absolutely perfect, before he 
is satisfied.- It sometimes happens, however, that a new 


device or discovery ‘‘fills the bill” when it is first brought | 


out, but the conditions and circumstances under which it is 
used meet with a radical change, which necessitates an im- 
provement or improvements to keep pace with the require- 
ments in each particular case. As instances, we may 
mention the hand brake of forty years ago. With a speed 
of ten or fifteen miles an hour these brakes were satisfac- 
tory, but with our present velocities of a mile in 47 seconds 
they would be worthless; but as velocities of trains have 
increased, brakes and other railway appliances have been 
improved to meet the requirements in a great measure. 
Also, lubricants, years ago, were so prepared as to do toler- 


able service with the light trains, low rates of speed, and ; 


short runs of that period. Of course we had ‘‘ hot boxes ” 
in those days, but the journal bearings were imperfect and 
frequent heating might reasonably be expected. But heavier 
loads, higher velocities, and longer runs called for better 
lubricants, more efficient lubricating devices, and antifriction 
journal boxes, all of which have been forthcoming. 

These have been improved to a wonderful extent, but 
there is yet room for improvement in all lubricants and anti- 
friction devices and compounds. It is true that some re- 
markable performances are on record of long runs under 
high velocities with no warmingup from friction. But not- 
withstanding the degree of perfection to which all the details 
of lubrication have been brought, there is a constant fear of 
hot boxes when there is extra service to perform. This, 
together with the fact that hot journals are not infrequent, 
may be accepted as proof that perfection has not yet been 
reached in the premises. 

With the most approved apparatus now coming into use 
for taking fuel and water without scarcely slacking speed, 
the only thing that worries the engineer, on a long run, is 
the constant fear that ‘‘something will get hot.” Here all 
his anxiety is centered, and the care with which he examines 


every part of his machine when she has been brought to a; 


stand is evidence of a lack of that entire confidence that he 
would enjoy if he were assured beyond a shadow of a doubt 
that his lubrication was perfect. It would, of course, be 
extravagant to assert that any lubricant or lubricating device 
will ever be brought to that degree of perfection that a hot 


journal would never be looked for at the end of a long run, | 


but to say that a great deal of trouble and anxiety, delays 
aud accidents may be prevented by improvements in lubri- 
cants and lubricating devices is only to state facts. Some 
of the, most horrible collisions on record were caused by 
running into trains that had stopped to cool hot journals. 
The want of perfect lubrication adds to the cost of trans- 
portation and destroys machinery, and here is a profitable 
field for the inventor; not only to improve the lubricating 
material but the mechanical devices connected therewith. 
The first thing is to produce a pure lubricant, free from 
acids and all deleterious substances. The next is mechani- 
cal devices for storing and delivering the lubricant in proper 
quantities at the proper time and place. 


j 
| 


Some manufac- | 


turers of lubricating oils have very nearly met the first | 
mentioned requisite, but after a time rascally adulterations ; 


find their way into the purest oils and there is trouble. 


This opens a field for the chemist. Every consumer of 


lubricating oils should be provided with some ready means 


of. detecting adulterations, An agent calls on a large con- 
sumer with pure samples, and the first order is filled with a 
fair article. This begets confidence, and then comes inferior 
goods. Let the chemists bring forward their ‘‘ready and 
reliable oil tests,” adapted to the use of purchasing agents, 
railway storekeepers, and others, and they will no doubt be 
substantially rewarded. 

Mechauical tests of the relative merits of various brands 
of oils have been made by Prof. Thurston and others, which 
is very well so far as it goes, but these tests only serve to 
indicate which is the most durable and economical oil under 
test. This would, of course, be a valuable aid in selecting 
oils, providing the stock ordered was sure to be as good as 
the sample experimented with. Butas this is rarely the case 
some reliable test should be applied to the contents of origi- 
nal packages to prevent imposition and fraud. 

The next, or mechanical department (so tospeak) of lubri- 
cation, has been pretty thoroughly worked, but the most 
efficient devices for the automatic delivery of oil to parts ex- 
posed to friction are liable to derangement. They either 
deliver too much oil or not enough, or perhaps not any. 
This is not entirely due to faulty design or construction, but 
want of proper care in keeping them in order is the primary 
cause of much trouble which an improved construction might 
obviate. 

It may seem that too mucn space has been devoted here 
to this subject, but it is one of great importance and worthy 
the attention of inventors. : 


1 


;and flattened the sides of the rods ‘‘for looks.” 


‘and edges, giving it the ‘‘I-beam ” section. 


i kinds of service. 


Scientific American. 


Another thing deserving attention is an improved form of 
: parallel and connecting rods, The locomotive of the period 
| has a different duty to perform from what was required of 
them a third of a century back, and consequently need im- 
“provement, The frequent breaking of those rods would 
| suggest an improved form and a better distribution of mate- 
rial in their construction. When two light coaches and a 
baggage car was an average train, weighing 60 tons loaded, 
and 20 to 25 miles an hour the average speed, accidents from 
broken rods were comparatively few; but now, with long 
trains of heavy Pullmans, aggregating 200 or even 300 tons, 
with the high velocities of the day, it is a very different 
affair, and broken rods are frequent. The locomotive has 
been improved in nearly all its details, until now it is capable 
of some wonderful performances, but it does not appear that 
the past forty years have witnessed any improvement in the 
form and strength of connecting rods. Theold styleof rods 
were round in section, largest in the middle, and tapering 
toward the ends. These rods rarely if ever broke, their 
; peculiar form enabling them to withstand strains and shocks 
and vibrations from whatever direction they might come. 
After a time some tasty (?) mechanic planed off the swell 
This, of 
course, took the metal from the very place where it was 


Then came the fluted sides 
This latter form 
is not without its merits, nor is it entirely satisfactory for all 
For freight service the rods with the 
T-beam section rarely fail, but in the passenger service fre- 
quent failures are met with. These rods will bear the strain 
of handling heavy trains at the ordinary speed of freight 
trains, but with high velocities there are strains, shocks, and 
vibrations far in excess of what is experienced in handling 
freight trains. The forces which tend to destroy these rods 
act in so many different ways, and coming from various 
directions simultaneously, render it necessary to brace them 
in every direction, and this is an inviting field for the 
inventor, Make a hollow rod, a trussed rod, anything to 
gain the requisite strength without too much weight, or we 
shall be obliged to return to the old style of round, tapering 
rod. 

A fruitful source of railway disaster is the frequent slid- 
ing of earth and rocks on to the tracks in cuttings and from 
mountain sides. Our best managed roads employ watchmen 
in all places where there is danger of such obstructions 
reaching the track, but notwithstanding the utmost vigilance 
accidents from land slides and rocks are frequent. A care- 
ful and trusty watchman may examine a suspicious rock or 
a loose slope and consider it safe and proceed to examine 
other localities, when a sudden storm or a dash of rain pre- 
cipitates obstructions on the track that may destroy a train. 
This has often happened. Where is the inventor who can 


with paralle] sides and edges. 


‘arrange a-system of wires and torpedoes, or some effective 


danger signal, that will not fail to give warning when these 
obstructions reach the track? 

Culverts and bridges are suddenly washed away, by which 
many lives and much property are lost. Signals may be 
attachéd to the timbers or supporting members of such struc- 
tures in such a manner that any derangement or disturbance 
of rails or their supports will be made known in time to pre- 
vent disaster. 

A properly arranged system of signals for the purposes 
named is greatly needed. Wo. 8. HUNTINGTON. 

_ re OO 
THE “CITY OF PUEBLA” 
Is the significant name given to a new iron steamship just 
built for Messrs. F. Alexandre & Sons, of New York, for 
the New York, Havana, and Mexican line. It is one of 
the signs showing, as do the railroads now building in the 


enterprise is now, apparently, becoming steady interfueed: 
Among tite-cargo of the steamship on her first trip will be a 
street car, from one of our New York builders, for use in 
Vera Cruz. ; 

The City of Puebla was built by Wm. Cramp & Sons, 
of Wilmington, Del. ; 
long, 3844 feet beam, 25 feet deep, and draws 19 feet of 
water when loaded. Her accommodations are for 100 first- 
class and 40 second-class passengers, the latter it being 
necessary to provide for from their contract with the Mexi- 
can Government. Her engines are estimated at 2,500 horse 
power, and it is expected she can be run up toa speed of 15 
knots an hour, with a consumption of 55 tons of coal for 24 
hours, though it is counted her average burning will be but 
40 tonsa day. All the machinery was built under the direc- 
tion of R. W. Peck, engineer, and the principal novelty is 


‘in.a peculiar form of unbalanced gridiron slide valve, de , 


signed by himself. The cost of the new steamship is some- 
thing under half a million dollars. 
with specifications complete in every detail for a similar 
steamship, it would be entirely safe to accept an order at an 
advance of ten per cent on the price for which any leading 
English or Scotch firm would contract to build such a ves- 
sel. The cabinet work, the finish of the machinery, and the 


general appearance of the ship, are very creditable to the 


builders, but each point of marked excellence noted only 
brings back with renewed force the old question: How 
much longer shall foreign built and owned vessels: be per- 
mitted to carry nearly all our ocean freights? 
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needed for strength. The next move wasa plain flat bar | 


She is of 3,000 tons burden, 345 feet ; 


Mr. Cramp says that, ' 
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| Science in the Navy. 


| The Navy Department has lately adopted a policy which 
| promises no little advantage to the service and to science. 
i Though the navy has been honored by the achievements of 
a considerable number of officers of eminence in scientitic 
|investigation, no effort hag been made to encourage or assist 
,the development of such men, the department choosing 
‘rather to employ civilians when any strictly scientific work 
, has been required; and it is perhaps not tuo much to “say 
that in general the professional spirit of the service has not 
‘been favorable to scientific. studies, 

At the suggestion of Admiraf Rodgers and Professor 
‘Monroe, of the Naval Academy, the department has now de- 
_ tailed five midshipmen of scientific tastes and general in- 
telligence for duty in the Smithsonian Institution, where, 
under the direction of Professor Baird, they will enjoy 
special advantages for pursuing their studies and for re- 
| ceiving practical training in the work of scientific observa- 
tion and investigation. The opportunities for scientific 
| study which our naval officers have in times of peace (which 
happily for the country are seldom interrupted) are constant 
and favorable, both in home and foreign waters, and the 
| country cannot fail to be greatly advantaged if it becomes 
the fashion in the service to spend leisure time profitably. 
| That any loss of courage or executive ability in war can 


‘follow from such studies is not to be imagined. 
ae nia 9} gee 
A Big Pigeon Show. 

The National Columbarian Society recently held its 
sixth annual exhibition in this city. Nearly 2,000 speci- 
|mens were shown, representing Russian trumpeters, pouters, 
carriers, barbs, trumpeters, short-faces, jacobins, African 
owls, Chinese owls, English owls, turbits, fantails, swallows, 
|magpies, nuns, Berlins, priests, bald heads, beards, runts, 
starlings, snells, archangels, breasters, homing Antwerps, 
Antwerps. Amongthese were many famous birds. 

Among the noted birds of the homing class, or carrier 
‘pigeons exhibited, was Paris, a bird that returned from 

Indianapolis in 1881, a distance of 630 miles, and the second 

‘bird to return from that distance ii: America; Easton, the 
first prize winner in the 1880 race from Columbus, Ohio, 
‘making the best time on record for that distance; Boss, the 
winner of the $100in gold offered to the first bird in America 
‘that should return from 500 miles. The race was flown in 
| 1879; the birds were let go at 5:30 in the morning, and Boss 
arrived at 11:30 the next morning; Growler, from Steuben- 
ville, Ohio, 343 miles, when only twelve months old; Dandy, 
;an imported bird, with a foreign record of 550 miles; Black 
Sam, well known in homing circles as the champion mes- 
sage bird; Susie, a hen with record from Steubenville; and 
The Pair, two birds that returned ina fog from Pough- 
_ keepsie in 1880, contrary to the theory that birds will not 
i home in a fog. 


se ge gee es 
Strength of Materials. 

At the late fair of the Massachusetts Charitable Mechanic 
Association, at Boston, examples were shown of tests of 
‘materials made by the machine lately erected in the United 
‘States Government Arsenal, at Watertown, for the proving 
of structures of full working dimensions. A steel wire 
i cable, 184 inches diameter, was shown, which had withstood 
| a pull of 75 tons, when the fastenings by which it was held 
| gave way, although the cable itself remained sound. A 
hammered iron bar, 5 inches in diameter, was shown to 
| have concealed a crystalline formation of the fibers, and it 
/ consequently parted with a loud report under a strain of 
i nearly 723,000 pounds, or 36,900 pounds to the square inch. 
A smaller wrought iron bar drew down and broke with a 
fibrous structure under a pull of 51,340 pounds per square 
inch. Some pinewood columns were also shown which had 
‘been tested by compression. 'The first of these, originally 
| 12 feet long, yielded at a pressure much below its estimated 


| splintering at its smaller end. A seasoned hard pine girder, 
'11 inches square and 10 feet long, bore a load of 751,000 


pounds. 
! nt 9 


The Weight of the Brooklyn Bridge. 

In a recent report in regard to the weight and carrying 
power of the East River Bridge, Engineer Roebling said that 
the aggregate strength of the cables is 12,300. tons, and the 
elastic limit 8,200 tons. The floor beams in the superstruc- 
| ture will sustain 140 tons each. The total weight of the 
_ bridge, with its transmitting load, is 17,780 tons; weight of 
main span, loaded, 8,120 tons, of which the cables and the 

long stays support 6,920 tons, and the trusses and short stays 
'1,180 tons. The reason assigned for increasing the height 
| of the trusses was that the bridge should be used for every 
purpose to which it would lend itself. 
0 
Revolution in a Herd of Deer. 

For years an old buck, the leader of the deer herd on the 
Boston Common, has maintained an absolute and malicious 
tyranny over the younger members of his own sex. His 
treatment rankled, and the other day when he shed bis horns 
they made a combined attack upon him, which only ceased 
upon the death of the tyrant. The superintendent and his 

‘assistants attempted to interfere, but were driven out of the 
inclosure by the infuriated animals, which became docile 
again when their enemy was disposed of. They still pre- 
serve, hewever, a sort of sic semper tyrannis air, and thus far. 
no one of their number has laid claim to the primacy. 
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IMPROVED RAILROAD SPIKE. 

The engraving represents an improved railroad spike 
patented by Mr. Joshua B. Barnes, of Fort Wayne, Ind. It 
has much greater strength and rigidity than the ordinary 
spike, and is capable of being used over and over again, as 
it is not bent by the operation of drawing it from the tie. 
It has a broad bearing surface, and consequently holds the 
rails with great firmness, preventing them from spreading. 
The strengthening rib at the back or outer side stiffens the 
spike so that it is not bent in driving or extracting. This 
rib also strengthens the head, so that it is not liable to break 
off in cold weather. The inventor iuforms us that it takes 
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NEW RAILROAD SPIKE, 


1,600 pounds more than the common spike to draw it out of 
the tie, while it weighs less than the standard spike. i 

Further information in regard to this improvement may 
be obtained by addressing Messrs. Barnes & Lincoln, Fort 


Wayne, Ind. 
> +0 


IMPROVED FURNACE FEEDER. 

The engraving represents an improved device for feeding 
sawdust, shavings, and other finely divided fuel to boiler 
furnaces. It receives the fuel from the chute or conveyor 
and introduces it into the furnace, and also spreads it out 
upon the grate so that it will burn to the best advantage. 
The machine is exceedingly simple, and not liable to 
derangement. It is capable of application to any kind 
of furnace, and secures all of the advantages obtainable | 
by. regular and continuous feeding. 

The invention consists of a recipro- 
cating feeder moving forward toward 
the furnace door and retreating there- 
from, and two spreaders connected 
with the feeder aud reaching into the 
furnace above the grate. The feeder 
carries a hopper which receives the 
fuel from the carrier or chute, and de- 
livers it to the feeder. The spreaders 
move forward with the feeder, and at 
the same time are spread apart by an 
,arrangement of rollers engaging with 
the bet "rear we eiihe spreader 
bars. 

The feeder is driven by a crank 
shaft driven by connection with suit- 
able power. Thisis generally accom- 


| ing process which has been given to the public by M. Strou- 
binsky, of St. Petersburg. The great authority on these 


Scientific American. 


was then set up, and a gentleman posed in profile in front 
of it. A few inches of magnesium wire were then burned 
in such a position as to throw the shadow of the sitter upon 
thescreen. When the gentleman quitted his seat his shadow 
remained distinctly visible. The part of the background 
not screened by him glowed with characteristic phosphores- 
cence. Several cameras which had previously been focused 


upon the screen were now uncapped, and exposures of five | 


and ten minutes were given. On developing, distinct images 
were seen upon the plates exposed upon the screen, as well 
as upon those which had been exposed upon the sitter him- 
self while the magnesium was burning. 
mas aay Rog tg 
Capacities of Lungs. 

Dr. Nagorsky, having measured the capacities of lungs of 
630 boys and 814 girls inthe schools of the district of St. 
Petersburg, now publishes the results of his investigation in 
a Russian medicai paper, the Surgeon. He has found that 
the capacity of lungs, in relation to the weight of the body, 
is 65 cubic centimeters foreach kilogramme of weight in | 
boys, and 57 cubic centimeters for girls. The law of Quetelet 
being that, with children below fifteen years of age, the 
weight of the body is proportionate to the square of the 
height, Dr. Nagorsky has found that it is proportional to 
2:15 of the same; while the capacity of lungs is proportional | 
to 24 of the height for boys, and tothe square of the | 
height for girls. 
published as a separate work. As to the relation between | 
the weight of man and the capacity of lungs, it is tolerably 


4 
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Dr. Nagorsky’s researches will soon be|. 


permanent, and its variations are mostly due to differences 
in the amount of fat in the bodies of different men. 
————————__—>- + 0 + 
Photo-Engraving Process. 
M. Gobert gave recently to the Photographic Society of 
France a very interesting demonstration of a photo-engrav- 


matters of M. Gobert. will certainly draw much attention to 
this process, which he (M. Gobert) describes as giving excel- 
lent results in his hands. He has slightly modified the pro- 


cess of M. Stroubinsky, which I here give for the benefit of | 
the readers of the Journal. The modification I will describe | 
afterward. ; : eines 
A copper plate is covered with the following solution: 
Waters siclics steajnigt a aie: a srasmio'a Sleswsata chat ocoreie(elelste eroleders = 


, 


100 c.c. 
5 grammes. 


“e 


The plate is allowed to dry in the dark. 
under a cliché of which the blacks of the line design are’ 
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M. Stroubinsky thus gives his process. M. Gobert in- 
formed the society that, instead of employing gum arabic, 
he had succeeded much better by using albumen, The 
thinner the coating the better the results. In order to obtain 
a very thin coating, M. Gobert places the plate upon a pneu- 
matic holder, to the handle of which is attached a hook. 
‘Tlais hook is also attached to a string hanging from the ceil- 
ing. As soon as it is covered with the sensitizing solution 
the plate is turned topsy turvy and hooked on to the string. 
A circular motion is then given to it, and by revolving it 
throws off any excess of liquid, and thus a'very thin and 
even coating is obtained. 

M. Gobert developed a proof by plunging it into water, 
then into the coloring solution, and passed round for the 


| inspection of the members a number of copper plates of bank 
| notes, etc., which he had obtained by the aid of M. Strou- 
: binsky’s modified process.’ A vote of thanks was unani- 
, mously given to M. Gobert.—Prof. H. Stebbing,in Brit. Jour. 
| Photography. 
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IMPROVED SASH-CORD GUIDE, 


The annexed engraving shows an improved sash-cord 
guide lately patented by Mr. Alexander Millar, of 305 East 


SOY 


MILLAR’S SASH-CORD GUIDE. 


John Street, Baltimore, Md. This guide or pulley can be 
more cheaply made than other styles of pulley, and can be 


It is then exposed placed in a mortise made by hand or in a machine. 


The mortise required for this guide is made almost entire- 


rather dense. When sufficiently exposed another solution is ly by boring with bits, and requires very little paring or 


poured over its surface composed of bitumen dissolved in cutting with chisels. 


The mortise can be readily made on 


benzoline, to which is added a little drying oil (éndle siccative). | a machine, and to facilitate making it by hand the inventor 


This is allowed to dry; the plate is then put into a tray of 
water, and left for five or six hours. The water penetrates 
this slight varnish and dissolves the gum which has not been 
influenced by the light. When all the soluble gum has been 
dissolved the plate is immersed in a solution colored by ani- 
line. All the design can now be seen; and if any gum 
remain which ought not to be there it is easily detected, and 


has devised a bit guide that holds the bit at the proper angle. 
The sheave is mounted on a pivot in the casing as usual; 
the casing is made in a single casting. The bottom of the 
casing is of semicylindrical form to adapt it to a mortise 
made with a bit, and the top, which is also cylindrical, is 
inclined and made somewhat thicker than the casing. 
To insert the device by band, a hole is bored, with an ordi- 


the plate replunged into the water until it is eliminated. It nary bit, of a size to fit the upper or cylindrical part, and at 


plished by means of belts and pulleys 


connecting with one of the shafts of 
the mill or factory. 

The inventor states that the machine 
is in daily use in large mills, where it 
is giving great satisfaction, saving 
labor, and at the same time increasing 
the steaming capacity of the boilers. 
For further information address Mr. 
Israel Erickson, Whitehall, Mich. 
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Phosphorescent Paint, 


At arecent Thursday evening meet- 
ing of photographers, London, a ques- 
tion from the box was read. “ Why is 
gas of poor quality whenever the baro- 


ERICKSON’S FURNACE FEEDER. 


an angle with the face of the window 
frame equal to that at which the upper 
edge of the casing meets the face. A 
second hole is bored at the proper dis- 
tance below the first, of a width equal 
to that of the casing, and the wood 
between the holes is chipped out with 
a mallet and chisel. The swell is 
fitted in the top or larger hole, and the 
sheave casing is pushed downwardly 
and rearwardly until the bottom abuts 
against the base of the mortise, when 
the face of the casing will necessarily 
be flush with the window frame. 

It will be seen that the entire weight 
of the sash and balance is sustained by 
the base of the casing, and there is no 
tendency to cause the casing to pro- 
ject from the face of'the frame and in 
the way of the sash. 

The mortise may be cut by means of 
a laterally cutting bit in a suitable ma- 
chine. 

All communications in regard to this 
invention should be addressed to the 
inventor, or F. H. Davidson & Co., 
158 Franklin street, Baltimore, Md. 

—_——_+ <> +—____ 
An Electrical Stature Alarm. 

A curious application of electricity 
is described in La Lumiére Hlectrique. 
It consists in a device to prevent mili- 
tary conscripts practicing fraud as to 
their stature by bending their knees. 
When the youth stands erect against 


meter is low? This is asked with reference to the use of|is then plunged again into the coloring solution to see if the |the measuring post, thé: hind parts of the knees press on 
design is perfect and pure; ifso, the plate is ready for the electric contacts, causing two bells to ring; the ringing 


gas as a standard light for plate testing.” Mr. A. Haddon 
said that, although the gas might be of the same quality, 
the light given out was less when burnt in low than in high 
pressure. Oxygen and hydrogen, which give, under ordi- 
nary circumstances, a flame with very little light, will burn 
with great luminosity when both are condensed. 

A screen covered with Balmain’s phosphorescent paint 


chemical engraving. 


ceases when there is the least bending. The sliding bar 


The chemical employed for this purpose by M. Strou-' which furnishes the measure has also a contact, which is 
binsky is the perchloride of iron dissolved in alcohol in the| pressed by the head, whereby a third electric bell is affected. 


following proportions: 


100 c.c. 
30 to 50 grammes. 
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For a correct measurement, the three bells should ring simul.- 
taneously. This system, the invention of M, Cazala, is now 
employed in the Spanish army. 
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AMERICAN INDUSTRIES—No. 81. 

: HEMLOCK SOLE-LEATHER TANNING. 

In all the northern counties of Pennsylvania, from Port 
Jervis almost to Lake Erie, a vast industry is conducted in 
the manufacture of hemlock sole leather. It is only about 
twenty years since this region was first largely occupied by 
tanners, but there are comparatively few sections here now, 
throughout jts whole extent, where tanners have not ‘‘pros- 
pected,” as it were, in looking out favorable locations for 
their tanneries. Every new railroad, and every minor 
branch of a road, running through land on which hemlock 
timber was standing, has added new facilities for reaching 
the bark supplies necessary for the tanner, and many such 
roads have been built expressly for this purpose; but the 
supply is yet abundant, on going back far enough from the 
thickly settled portions of the country, and probably wili 
continue so for at least a generation yet to.come. What we 
will do then, or rather what our children will do, is a prob- 
lem which the tanner who has cheap and abundant bark 
to-day troubles himself very little about. 

In the illustrations on the first page of this paper we give 
a representation of a new tannery, but just well under ope- 
ration, which is at once one of the largest and most com- 
plete establishments of the kind in the world, the ‘‘Bruns- 
wick” tannery, of Messrs. Hoyt Brothers, of New York. 
It is situated in Tioga county, Pa., about twenty miles 
from Blossburg, and forty miles from the New York State 
line, in the midst of a dense hemlock wil- 
derness, where, for ten miles in every direc- 
tion from the tannery, it is estimated that 
the bark on the trees will yield from eight 
to fifteen cords per acre. The firm, in con- 
nection with the Blossburg Coal Co., have 
built a branch railroad from Arnot to the tan- 
nery, and it is expected that this road will 
give the tannery a large proportion of its 
supply of bark. | 

Only those familiar with the tanning busi- 
ness comprehend why it is that in this coun- 
try the tanneries are thus built way off in 
the woods. The answer lies on the surface. a 

It requires about 2,000 pounds of bark to ia 
make 150 to175 lb. of good sole leather, and p 
so, not counting at all the large ground space 
required by a.great tannery, it is cheaper to 
take the hides to where the bark is than it 
would be to bring the bark to the seaports yee 
where the hides are imported, or the large 
centers where hides of domestic production 
are collected. This is not so much a distinc- 
tive feature in upper leather and calfskin tan- 
ning, where much less bark, proportionately, 
and a great deal more labor are required, nor 
is it true in regard to the sole-leather tanning 
business of any other country, for nowhere 
else in the world are to be found whole sec- 
tions of country with such abundant supplies 
of bark, the growth of the original forests. 
In England, for instance, where the standard 
of excellence in sole leather was first made 
by the ‘‘ butts” and ‘‘bends” so famous in 
all the markets of the world half a century 
ago, itis now a rare thing to see a thousand 


bil 
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cords of bark on hand at one time at any EN 


of the leading tanneries. Very little bark is 
used in any of the tanning there, its place 
being taken by gambier, valonia, divi divi, 
and myrobolans, from the East Indies, the 
Levant, and tropical sections of South Ame- 
rica, and portions of Africa, with the mimosa 
from Australia. These tanning agents are 
more concentrated, affording strong tan 
liquors,and heavy, good-looking leather can be 
made therewith, but the leather is not as serviceable for wear 
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AWTERIOR OF DRY AOUSE: 
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sweat pits, and here are the hide mills and beamsmen, the 
handling vats coming next, and the lay-away vats extending 
all down the length of the building. About midway down, 
and including a passageway to the structure at the right, is 


the scrubbing department, whence the leather goes to the, 


drying lofts, and thence to the rollers, in the front part of 
the same structure, where it is very near its place of ship- 
ment from the tannery. On the extreme left are the bark 
sheds; a large building is occupied by the mills for bark 
grinding, adjoining which is the leach house and a boiler 
house, another structure being provided in which are 
large tanks for cooling the tan liquors. : 

The first operation upon the hide entering the tanning 
process is the soaking. This is always necessary, whether 
green, salted, or dry hides are worked, to soften and clean 
them, but in this tannery dry hides are used exclusively 
which are principally imported from South and Central 
America, or’ received from Texas and California, the best 
grade of dry hides generally coming from Buenos Ayres 
and Montevideo. The hide, as taken from the animal, con- 
tains so much moisture that the weight of a sixty pound 
hide, if dried quickly in the sun or otherwise, to pre- 
vent putrefaction, will be reduced to about twenty pounds 
when dry. The freshly taken-off hide or skin needs com- 
paratively little soaking, but only sufficient washing to 
clean it from blood and impurities; the dry hide, however, 
must be soaked until it is thoroughly softened, or brought 
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back as nearly as 


as that made with bark. The tanners of nearly every other, possible to the con- 


country are, however, compelled to use them because of the 
scarcity and high price of bark, the price in England now 
being equal to about $30. per.cord. Our sole-leather tan- 
ners use bark only, its abundance here making it much the 
cheapest, as it is acknowledged to be the best tanning mate 
rial. Its cost, at most of the large tanneries in Pennsylva- 
nia, will not exceed from $4 to $5 per cord, and the estab- 
lishment which forms the subject of our illustrations 
enjoys exceptionally good facilities for obtaining a cheap 
and abundant supply, the bark sheds connected with the 
Brunswick” being calculated to hold a stock of 10,000 
cords. . 

In the view of the location and arrangement of the tan- 
nery buildings, shown in the center of the page, but a limit- 
ed idea of the extent of the business will be conceived 
unless it is remembered that these buildings extend over 
nearly thirty acres, and the plan is such that the progress of 
the stock, from the time it enters as raw hide until it 
leaves as finished leather, is never backward or over the 
same ground twice. The building in the foreground 
represents the shipping house for finished leather, where it 
is loaded directly upon cars, the tracks for which run 
through the building. Beyond this, and between the two 
largest structures on the grounds, may be seen the receiving 
and storehouse for hides, where they are unloaded direct 
from the cars. From the hide house-the stock is first taken 
to the soaks in the front end of the great building to the left, 
which constitutes the yard proper; adjacent to this are the 


it was in 
first taken 
from the animal. 
For this purpose 
from three or four 
days to a week is 
usually required, 
andsometimeslong- 
er, dependent upon 


dition 
when 


| pits, in an adjoining building, whose sides appear sunken 
below the earth, only the roof being seen, but the floor of 
which is, in reality, on a level with that of the rest of the 
tanyard. The hides are taken here, as in fact they are moved 
from one portion of the tannery to the other all through the 
process, on light cars, easily pushed over tracks laid for this 
purpose. Two views of the sweat pits may beseen on the 
sides at the top of the page, one showing the arrangement 
by which they are all reached in the common entrance from 
the tanyard, and the other giving an interior view of one of 
them, as the hides are hung in “sweating.” The sweat 
pits, or vaults as they more properly appear here, have 
double doors, and are made so that, when the hides are hung 
up therein, they will be as much as possible removed from 
any effect of outside air. Whén the wet hides ave hung up 
here in a close atmosphere, kept at a uniform temperature, 
their natural tendency to decay is likely to quickly manifest 
itself, and an incipient putrefactive fermentation soon be- 
comes apparent in the strong smell of ammonia they give 
off. The hide swells as this proceeds, and the cells at the 
roots of the hair become enlarged, until the hair will readily 
‘*slip” when the hide has been sufficiently long in the sweat. 
During this process, however, extreme care and the best of 
judgment are necessary; only hides of about the same 
weight, character, and condition should be started together, 
and then frequent examinations must be made by the work- 
man in charge, so that if any of them seem to have been 
, Sweated sufficiently before they have all arrived at that stage, 
the most forward ones may be immediately removed, as a 
very short delay here would be highly injurious to the lea- 
ther. Concerning the temperature which should be main- 
tained in these sweat pits tanners differ widely in practice 
Formerly it was considered necessary to keep it down as low 
as 50° Fah., whence came the designation of this process as 
the American ‘‘ cold-sweating ” system, but now the tempera- 
ture varies with different tanners, all the way from 60° to 
75° Fah., the operation proceeding slower or more rapidly 
accordingly, although a still lower temperature may be 
advisable when there isdanger from the condition of the 
hide. The hides themselves may be so managed that the 
heat they give off will keep up a proper temperature dur- 
ing the greater part of the year, with the necessary wash- 
ing of the floors and sides of the pits, and the use of alittle 
steam in winter, the ventilators being opened to allow of the 
escape of ammonia, which comes off freely when the putre- 
factive fermentation is setup. Abundance of moisture in 
the atmosphere is also requisite in the sweat pit, but the 
pores of the hide, as hung up, being filled with water, will 
keep the surrounding air always damp. About a week is 
ordinarily taken for the sweating of heavy hides, though 
sometimes only three or four days are necessary, and, excep- 
; tionally, even less than’that. As the hides come from the 
sweats the hair has been so 
: loosened that the greater por- 
{ tion of it will readily come off 
in a brief working in ‘the hide 
mill. One of the views shows 
the operation of these mills, 
which are inprinciple nothing 
more or less than the old- 
fashioned fulling stocks, in- 
tended to pound and tumble 
over the hides without break- 
ing or in any way injuring 
the surface. A stream of 
water is kept running on the 
hides as they are subjected to 
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this operation, and a good 
part of the hair is thus with 
N little trouble removed. The 
hides, after being soaked, are 
\ON —~ 


the condition of the 


hide, the time of 


year, the water, etc. E =a = 


Anabundant sup- ~ 
ply of pure water 
is one of the prime 
necessities of a large 
tannery, and it is 
important that it 
should not be what 
is commonly known as “ hard” water. There is very little 
natural spring or river water, of average freedom from solu- 
ble impurities, which is not suitable for tanners’ uses, but a 


large creek, flowing from the hills and through the woods | main view at the top of the page. 


which surround the tannery, affords an ample supply of 
comparatively soft water. 

After the soaking, which is. effected at the end of the yard 
where the hides are first received, and where the hide mills 
and beamsmen are located, the hides go first to the sweat 
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HEMLOCK SOLE-LEATHER TANNING. 


milled before being put into the sweat pits, and if not suf- 
ficiently soft are thrown back into the soaks until they are. 
The ‘‘ beam-work ” of a tannery is well illustrated in the 
Each hide is taken sepa- 
rately over a tanner’s beam, and the hairs not before removed 
are worked off, while the extraneous flesh on the other side 
is cleaned down to the true skin. This not only allows the 
tan liquors to more readily penetrate the pores of the hide, 


but, where the fleshing is well done, it makes a more solid, 
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sightly, and serviceable leather. Thirty bands are here em- 
ployed at work over the beam, and great care is given to 
this department, for much attention has been called to the 
proper ‘‘fleshing” since we began to be large exporters of 
sole leather. ‘The best European tanners flesh their sole 
leather very closely, and. the custom of most Eng- 
jish tannérs is to give the flesh side a smooth and clean ap- 
pearance by a kind of pasty covering, which certainly does 
not add to the value of the leather, although considerable ! 
increase in its weight is thus made. Without going to the! 
extreme of close fleshing, whichsome European customers | 
have desired, there has been great improvement among our ; 
tanners in this direction within a few years past, while no. | 
where is it a practice to put on any extraneous substance to | 
cover up cuts or defects in the flesh, or add to the weight. 

When the hide comes out of the soaks it is cut in halves. 
along the back from the head to the tail, and these two 
parts are thereafter known as sides. This is the only, 
“trim” usually made in hemlock sole leather before 
it is sold to the manufacturer, although in oak leather, 
and in the mixed tannage of oak and hemlock known as 
“union,” it is common to cut off, and sometimes tan sepa- 
rately, the bellies, or pate, bellies and flanks, the leather 
being then known as ‘‘crops” and ‘‘ backs ” respectively— 
the latter being nearly the trim of what is known as English 
“bend” leather, while the ‘‘butts” would represent the 
hides thus trimmed of all the lighter or more spongy por- | 
tions, but not cut down through the back. All of the 
American boot and shoe manufacturers, however, and most | 
of our foreign customers, since they have become accustomed 
to the use of ‘“‘side” leather, prefer it in that way, as they 
can use the inferior portions for inner soles, heel lifts, 
stiffenings, etc., and the thickest portions for outsoles, with 
greater latitude in their selections as to quality and kind of 
steck required for each. ; 

Of the ‘‘ handling,” which is the first operation of the tan-- 
ning proper, our artist has given a single illustration, show- 
ing the manner of proceeding, as also with the ‘laying 
away;” but both these operations are likewise represented in 
the larger view at the bottom of the page, the first process 
running into the second, taking up nearly all the room of the 
principal building. Thehides, as they come clean and white 
from the beamsman, are thrown first intoa vat containing 
weak tan liquor, of just sufficient strength to color the 
grain or hair side, and partially strike through the grain. 
It is the combination of the tannic acid of the bark with! 
the gelatine of the hide which alone makes true leather. 
It is also necessary, if possible, to somewhat distend or 
‘«plump ” the hide. 

And here we come to one of the great questions in the tan- 
ning business, about which the doctors in the trade have 
long disagreed, namely, the proper method of plumping and 
the feeding of the hide with tan liquor in its early stages. 
The hide, as it comes from the sweat pit, where the incipient 
putrefactive fermentation has been sufficient to loosen the! 
hair, must have prompt treatment with some counteracting | 
agent, or.it will ‘‘run,” so as to lose gelatin, and thus lessen 
the weight of the leather, or damage the grain, or make 
“black rot ’—risks which have to be carefully looked out 
for in all the early stages. The handler liquors should be of 
sufficient strength to at once stop this tendency, and they 
should be such as will also open the pores cf the bide. In 
hemlock sole leather there are two general classes in the mar- 
ket, commonly known as ‘‘acid” and ‘“‘non-acid,” according 
to the plan followed at this stage of the process. The first 
takes its name from the fact that sulphuric acid, though di- 
luted to about the strength of a weak vinegar, is used in the 
handlers to plump the stock and assist to stop decay, while; 
the non-acid leather is so called because only the liquors 
derived from the bark are employed. In.the latter case, | 
however, a. tan liquor which is not only weak, but which has 
become sour or oxidized from exposure to the air, is found 

-mostefficient, both to stop decay and plumpthe leather. The! 
“acid” or vitriot plumped leather always has a thin grain 
anda dark streak under the grain, which is very objection- ; 
able to manufacturers, who buff off the surface of this grain to 
make a clear, fair, even-colored bottom; “ acid” leatherhas, 
also, a tendency. to be harsh and brittle, though this is not 
always the case, some of the most solid leather for heavy : 
work being of thisclass. In the non acid leather, also, if the 
liquors used in the handlers be too old and sour, the grain will 
not be light-colored, though it will not have that distinctive 
dark streak. There is a nice nean to be sought here, which 
has been successfully attained by our best practical tanners 
only. The ‘‘ Brunswick” tannery is anon-acid yard, and the 
firm who built and are operating it have made for themselves 
a wide reputation, wherever hemlock sole leather is used, for 
the excellence of their product in this line of manufacture. 
Their leather has been solid and of good substance, fine- 
textured, excellent in grain and clear in color, just such as 
is required by the first-class boot and shoe manufacturers, 
making a handsome looking and good wearing bottom. 

The process of handling in the tannery occupies from two 
to four weeks according to the kind and-condition of hide 
and the state of the liquors. The strength of the 
liquors is gradually increased as this department of the 
work proceeds, so that, while the first handlers have a 
strength or weight of sour tan liquor of four to six. degrees, 
the last ones will havea sweet tan liquor weighing from 
twelve to sixteen degrees. The weight or strength of liquors | 
is usually tested by what tanners calla ‘‘ barkometer,” but | 
which is really nothing more nor less than a hydrometer, so | 
“:tanged as to be best adapted for tanners’ use, with a scale | 


which marks, for the strength of liquors that can be ordi- | 
narily leached from hemlock or oak bark, without evapora- 
tion, about thirty-five to forty degrees, although, of course, 
with any artificial abstraction of their moisture, or the; 
further adding of extraneous matters which would be held 
in solution, the weight would be correspondingly increased. 
In the bark extract manufacture, which is now @ cansider- 
able industry in this country, tan liquors are evaporated | 
down to about two hundred degrees, according toa similarly | 
proportioned scale. 
Next we come to the lay-aways, where, the grain having . 
been thoroughly colored and ‘‘ struck through” with the tan 
liquors, the sides are “‘laid away.” One of the views shows the 
manner in which this is done, a workman standing by and 
throwing one or two shovelfuls of ground bark on each side 
as it is laid down, and, after the pile reaches the top of the | 
vat, enough tan liquor is run into cover the whole. \ Each 
lot of hides, in going through, receives five lay-aways, ex- 
cept in case of very heavy ones, which may receive the sixth, 
the time occupied in the first ones being from five to ten 
days, and in the last ones from three to six weeks. With each 
change, however, the sides are given astronger liquor than 
was the preceding one, until, in the last lay-away, the strength 
of liquor reaches from thirty-two to thirty-six degrees, or as | 
much as any leaching process will get out of the bark. The 
time usually occupied in the tanning is about six moaths, 
including the drying and rolling, although somewhat 
longer is frequently consumed, especially with heavy hides, 
it being considered quite advantageous to let the leather lie 
as long as possible in the heavy liquors of the last lay-aways. 
The preparation of the bark liquors properly commences 
with the grinding shown in one of the views. The bark is 
peeled in the woods in the spring, and is piled and allowed 
to season for a few months, or until the following winter, 
most of the tanners having their bark hauled in the winter, 
when the snow is on the ground. All of the bark coming 
from any considerable distance will be brought in by rail, 
and all is unioaded from the cars or vehicles bringing it | 
directly opposite the bark mills, except the quantity they ! 
will keep ahead in stock, their usual policy being for the: 
present, while the supply is so abundant, to have it brought | 
in only about as needed, and thus save the extra hand- 
ling. The mills at the top have something the appear- 
ance of iron hoppers, about twenty-four inches in diame- 
ter, over the edges of which the attendant roughly breaks | 
and feeds in the bark. There are many different styles of'| 
bark mills, but the great point necessary in a good mill is 
that it grind evenly, and of sufficient fineness, without also 
making dust, while it will at the same time do the work 
with sufficient speed, without being unduly liable to break 
or get out of repair. The mills here grind very evenly, re-; 
ducing the bark to about the average size of grains of wheat, 
and in their fitting up no pains have been spared to provide | 
ample power and use every precaution against possible 
break-downs. The geaving running these mills is below the 
floor, and is shown in a special view on this page. Perhaps | 
the most noticeable feature of this department, however, is 
the entire absence of bark dust, with which the air is gene- 
rally filled and all surrounding objects covered everywhere | 
in the neighborhood of the bark grinding in most tanneries. 
The explanation is found in the fact that the bark, as it 
leaves the teeth of the grinders, is received into a thin, slow- 
moving stream of water, and is in this way conveyed to the 
leaches. : 
The leach house is a large building, shown in one of our 
views, the leaches themselves being not unlike the vats or, 
handlers in which the leather is tanned. Into these leaches, | 
by a system of covered troughs which enables the current | 
from the bark mills to be floated into every part of the leach | 
house, the water carrying the ground bark flows according to | 
a regular system, which can be changed to meet each day’s : 


mented upon as maintaining the validity of a patent which, to 
some extent at least, set up the advantages of water itself in 
fuel, and claimed that it was actually and advantageously 
dissociated in a certain described system of ovens, operated 
in a specified way. The ‘‘ Hoyt” ovens, however, which 
were not considered as coming under this patent, are simply 
structures with high grate bars and good smokestacks, to 
insure strong draught, with ample grate surface and a high 
arch, to insure plenty of room for a large body of fire, beside 


:an unusual proportion of wet and charred fuel constantly 


coming into condition for actual combustion. They are set 
in front.of the boilers, and, for, convenience, are automati- 
cally fed from the top as described. The fire once thoroughly 
started and the walls heated, there is no difficulty with these 


ovens in getting plenty of steam at any sole-leather tannery, 


provided the ovens have been properly built and made large 
enough. They require more fuel than they would if the tan 


were dry, but spent tan is a drug at all the great sole-leather 


tanneries, and some of the tanners have put. in much larger 
ovens than they need, as the readiest means of getting rid of 
their spent tan. In one instance, at least, within the writer’s 
knowledge, complaint was made of a tannery at a certain 
town in Maryland for blowing off steam so much of the time, 
which was caused in this way. 

From the nature of the case, therefore, there is no reason 
why a sole-leather tannery should be wanting in any facili- 
ties which an abundant supply of power and steam for heat- 
ing will supply, and the new ‘‘ Brunswick” tannery is 
exceptionally well fitted up in this particular. It has ten 


boilers, thirty-eight inches in diameter by thirty-six feet long 


each, to make steam for heating the buildings, heating and 
pumping liquors and water, and running a half dozen dif- 
ferent engines in the various parts of the tannery, for there 
is no part of work in which power can be advantageously 


| used where it is not supplied in abundance. 


After the leather has come from the final lay-aways, and 


| been allowed to drain as piled up for a little time, it is taken 


to the scrubbing department. Here are large drums, with 
doors in their ends, for putting in and taking out the leather, 
these drums being formed of open work of heavy slats, and 
sunk in vais where a stream of water is kept constantly run- 
ning. The leather is revolved in these drums until the bloom, 
stains, gum, and sediment which may have accumulated on 
it during its stay in the vats are washed away, after which it 
is piled up on one side to drain. A rough coating of cod oil 
is then brushed over each side, and the leather is moved on 
to the drying loft, a building nine bundred and fifty feet 
long, with ample ventilators at the top. Four tiers of sides 
are hung here, one above the other, the steam pipes with 


; which the room is abundantly supplied insuring a constant 


circulation of warm dry air. An illustration on this page 
gives a sectional view of this department. 

The only operation now required before the sole leather 
will be ready for market is the rolling, cenducted ina build- 
ing which constitutes a forward extension of the drying lofts. 
Before rolling the leather is again slightly dampened and 
oiled, the object being to bring it into what tanners call a 
properly ‘‘sammied” condition, or very similar to the 
“temper” which shoemakers give it before hammering to 
shape it over the bottom of the last. Especial care is neces- 
sary not to have the leather rolled too hard, which would 
hurt its quality in the eyes of many manufacturers. The 
beds of the rollers are brass-faced, narrow, and about 


‘twenty inches long, concave, in which swings a roller on 


an arm, with a sort of pendulum motion, a treadle allowing 
the workman to put on any desired pressure, and the table 
affording ample room for moving the side about in bringing 
its different parts under the roller. In this way the two sur. 
faces are made firm and smooth, and a high polish given to 
the grain side. 

The working facilities at this tannery exceed probably 


requirements. ‘They are then warmed up by steam pipes ‘those of any other tannery in this country, and it is certainly 
running into them, but not heated sufficiently to extract the | now working in a greater number and weight of hides than 
resinous and coloring matters of the bark, which would be | was ever before done in one establishment. It was intended 
the case if the temperature was raised to the boiling point. | to tan 500 hides, or 1,000 sides of leather, per day—all 
There is a great difference of opinion among tanners as to! standard, full weight sole leather, and this number has actu- 
what degree of heat should be used in this process, but - ally been worked in now continuously for several weeks. 
the best test of the excellence of any method is to be found' America could years ago boas&of the largest sole leather 
in the quality and color of the leather. After the liquor has tannery in the world, but there were several establishments 
thus stood a sufficient time to mainly exhaust the strength of here which, though larger than those of any other country, 
the bark, it is drawn off and another liquor put on, with a were so nearly equal in capacity that it seemed almost 
similar process, the bark being thus “ washed,” as it were, : invidious to place one above the other in such a comparison. 
three or four times, until its strength is exhausted, and the ''The “ Brunswick” has now settled this question with a pro- 
liquors are pumped into the large coolers adjacent to the | duction which excites wonder among our own tanners, and 
yard. Itis necessary, however, in order to make the strong _will, no doubt, provoke many expressions of incredulity 
liquors required in the later stages, to put the same solution | abroad. 
several times through different leaches, each one raising: Of the firm who illustrate their business enterprise in an 
the strength, until the practical limit is attained in a weight | undertaking of this magnitude, words would be superfluous 
of about thirty-five degrees. eee New York merchants, or almost anywhere in the 
At the sides of the leaches, with low supports in the passage | world where there isany considerable market for sole leather. 
way, run long, slow moving endless chains, with slats at fre-| Their warehouses are at Nos. 72 and 74 Gold sti eet, New 
quent intervals, on which is pitched the wet spent tan from the | York, and they also have a store at No. 182 Summer street, 
leaches, after it has been thoroughly exhausted of its tannin. ' Boston. 


i _ rr +- 6 - — 
These belts carry the spent tan to the furnace room and auto- | 


matically dump it over the feed holes of the great wet tan Growth of Chemical Mauufacturesin the United States. 
ovens, in such way that only mere nominal attention is re-: Ina recent communication the Secretary of the Manufac- 
quired at any time to see that the fires are well kept, during ; turing Chemists’ Association of the United States gives inci- 
all the working hours of the day at least, from one month’s! dentally some figures which strikingly exhibit the impor- 
end to another. These ovens are built according to what is‘ tance of chemical manufactures in this country. The capital 
everywhere known in the trade as the ‘‘Hoyt system,” a/ invested is $85,000,000; the annual production is worth 
designation for them which was accepted by Judge Blatch- | $118,000,000; the number of manufacturing establishments 
ford, in the famous Thompson wet tan suit, about ten years | is 1,346, using 600,000 tons of coal, and employing 30,000 
ago. The decision of the court in this case was widely com- ' working people, whose wages amount to $12,000,000. 
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The Use of Plaster of Paris in Fractures, 

Plaster, either in the form of a bandage enveloping the 
fractured part, or in the form of a distinct splint, is used 
quite extensively in the various hospitals of this city. In 
fact, ail other things being equal, it is given the preference 
over other forms of apparatus usually employed in such 
injuries.’ Particularly is this the case with fractures of the 
leg, which are treated now almost exclusively by this 
bandage. The fracture box is rarely used, and only in 
exceptional cases, where there is great swelling, and under 
conditions of extensive injury of the skin, in which it is| 
necessary for the parts to be exposed during treatment. 
Generally this open method is only employed until such 
time as it is safe to apply the plaster of Paris bandage, as 
shown by the disappearance of the swelling and the healing 
of the abrasions. No time is lostin so doing, as generally 
the parts are made fit for the immovable apparatus before 
the bony union commences. In compound fracture the 
limb is generally placed at once in the plaster apparatus, 
openings being made in the latter corresponding with the 
injuries of the soft parts, for the purpose of establishing 
thorough drainage. As a rule, and when, of course, there 
is no special contraindication in the shape of undue swell- 
ing, etc., all fractures in which plaster of Paris is to be em- 
ployed are ‘‘put up” at once. A general description of the 
method of procedure may apply to that to be employed in 
any case of fracture in any region of the body. The part is 
enveloped ina thin layer of cotton, and the bandages, im- 
mersed in water sufficiently long to be permeated, are 
applied directly over the cotton, care being taken to exert 
slight and uniform pressure. Each layer of bandage is care- 
fully moulded to the inequalities of the surface, and made 
perfectly smooth before the next layer is applied. If the 
bandages are properly prepared, without sizing, and have 
been kept in a dryplace, the plaster will commence to 
“set”? before the second bandage is applied. Generally 
three layers of bandage are sufficient for a fracture where 
ordinary support is required. Four, with suitable re-en- 
forcements, may be required in other cases. After the 
dressing is complete, it’ is exposed to the air, and hardens 
sufficiently in two or three hours to allow the limb to be 
moved, 

The plaster apparatus is generally kept in position during | 
the whole period of treatment. If undue swelling occurs, 
the envelope is slit in the long axis of the limb by a Hays 
saw, or by scissors for the purpose, and thus a splint is 
formed which is kept in position by outside bandages. 

Some surgeons prefer to dispense with cotton altogether, | 
and use a well-fitted silk or gauze stocking or jacket as the| 
foundation for the plaster. There is, however, greater care 
and skill required in this method, as any undue pressure at 
any one point would be more apt to produce swelling in the 
parts beyond. Yet still, when properly applied, this makes | 
the most comfortable and lightest dressing that can be used, 
and gives the perfection of support and greatest accuracy 
of adjustment to the injured parts.—Med. Record. 

ae ea 
Morning Work. 

Perhaps, on the whole, moderately early rising is now a| 
commoner practice in cities than it was forty years ago. It 
seems strange that the habit of lying in bed hours after the 
sun is up should ever have obtained a hold on the multitude 
of brain-workers, as undoubtedly it had in times past. Hour 
for hour, the intellectual work done in the early morning, 
when the atmosphere is as yet unpoisoned by the breath of} 
myriads of actively moving creatures, must be, and, as a 
matter of experience, is incomparably better than that done | 
at night. The habit of writing and reading late in the day 
and far into the night, ‘‘ for the sake of quiet,” is one of the 
most mischievous to which a man of mind can addict him- 
self. When the body is jaded the spirit may seem to be at 
rest, and not so easily distracted by the surroundings which 
-we think less obtrusive than in the day; but this seeming is | 
a snare. When the body is weary, the brain, which is an | 
integral part of the body, and the mind, which is simply 
brain function, are weary too. If we persist in working one 
part of the system because some other part is too tired to; 
trouble us, that cannot be wise management of self. The 
feeling of tranquillity which comes over the busy and active 
man about 10:80 or 11 o'clock ought not to be regarded as an 
incentive to work. It is, in fact, the effect of a lowering of 
vitality consequent on the exhaustion of the physical sense. 
Nature wants and calls for physiological rest. Instead of 
complying with her reasonable demand, the night-worker 
hails the ‘‘feeling” of mental quiescence, mistakes it for 
clearness and acuteness, and whips the jaded organism with 
the will until it goes on working. What is the result? Im- 
mediately, the accomplishment of a task fairly well, but not 
half so well as if it had been performed with the vigor of a 
refreshed brain working in health from proper sleep. Re- 
motely, or later on, comes the penalty to be paid for unnatu- 
ral exertion—that is, energy wrung from exhausted or weary 
nerve centers under pressure. This penalty takes: the form 
of “nervousness,” perhaps sleeplessness, almost certainly | 
some loss or depreciation of function in one or more of the | 
great organs concerned in nutrition. To relieve these mala- 
dies—springing from this unsuspected cause—the brain-j 
worker very likely has recourse to the use of stimulants, 
possibly alcoholic, or it may be simply tea or coffee. The, 
sequel need not be followed. Night work during student life 
and in after years is the fruitful cause of much unexplained, 


‘ cubic feet of lump, 33°9 cubic feet of broken, 34°5 cubic feet 


cult to handle such a heavy mass of glass, and turn it over 


though by no means inexplicable suffering, for which it is 
difficult, if not impossible, to finda remedy. Surely morn- 
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ing is the time for work, when the whole body is rested, the 
brain relieved from its tension,and mind power at its best.— 
Lancet. 


The Space Occupied by Coal. 

Few persons have an idea as to the amount of coal that 
can be stowed in a given space. Manufacturers think they | 
bave not enough room, even though they may be offered a 
bargain. We, therefore, give an example of the manner in ' 
which it may be figured up. A shed or room, 15 feet high, 
18 feet wide, and 30 feet long, will hold 200 tous of anthra- 
cite coal, and perhaps 10 tons less of Cumberland. Thus, 
15 x 18 x 30 = 8,100 x 40 = 20244. 1 

The average number of cubic feet required to stowa ton 
of coal is as follows: 

BITUMINOUS. 
Mac sdbsatadarsensisteectusse cee 42:3 


Cumberland, maximum... 

“ minimum 
Duffruyn, Welsh........... 
Cannel, Lancashire 
Blossburg, Pa 
Hartley, Newcastle...........cccseceececeee eens 
Pictou, Nova Scotia 
Pittsburg, Pa 
Sydney, Cape Breton 
Clover Hill, Va 


Peach Mountain 
Forest Improvement. 
Beaver Meadow, No. 5.. ¥. 
Lackawanna 
Lehigh Co.’s 


Beaver Meadow, No. 8.... 1.00... cccesceccccrcccecreeecee *% 40 07 
COKE. 


Natural of Virginia 
Pittsbar gees eis cceeced ase 
Charcoalle:. 50sisie eve civenie ca oo/esewendies dows 2 seelee et 1Neadsee 


It is usually stated that a ton of coal “ in the hill” meas- 
ures about a cubic yard, or 27 cubic feet. 

A prominent retail dealer in Philadelphia informs us that 
from many years’ experience he finds the cubic contents of 
2,240 pounds of hard Lehigh coal to be a little over 36 feet; 
an average Schuylkill W. A., 37 to 38 feet; Shamokin, 38 to 
39 feet; Miller, Greaff & Co., Lorberry, nearly 41. 

According to measurements made with Wilkesbarre 
anthracite coal from the Wyoming Valley, it requires 32°2 


of egg, 34°8 cubic feet of stove, 35°7 cubic feet of chestnut, 
and 36°7 cubic feet of pea, to make one ton of coal of 2,240 
pounds; while it requires 28°8 cubic feet of lump, 30°83 cubic 
feet of broken, 30°8 cubic feet of egg, 31:1 cubic feet of 
stove, 81‘9 cubic feet of chestnut, and 828 cubic feet of 
pea, to make one ton of 2,000 pounds. 
PENTA eae ee 


Silvering of Large Telescopic Mirrors. 

At a recent meeting of the Royal Astronomical Society, 
Mr. Common read a paper on “Silvering Large Mirrors.” 
He said that the chief difficulty in silvering large mirrors 
was due to their weight and the difficulty of handling them 
and turning them face downwards into the silvering solu- 
tion. His own mirror was 87 inches in diameter and 414 
inches thick, and weighed over 400 pounds. It was diffi- 


without doing some damage with the tackling and pulleys : 
that were necessary to move it. The plan which he had 
adopted was to make use of a large sucker to hold the mir- 
ror. The atmospheric pressure was partly removed, and 
the sucker could then be attached to pulleys, and carried 
the mirror along with it. The sucker consisted of a shatlow 
cylindrical iron box, which rested upon an India-rubber 
ring at the back of the mirror. The atmospheric pressure 
was removed by means of an air pump, and a mercury 
gauge attached to the box showed the amount of exhaus- 
tion. He found that a difference of four inches of mercury 
between the atmospheric pressure and the pressure within 
the box was amply sufficient to lift the weight of the mir- 
ror. For silvering solution he made use of glucose andj 
water and nitrate of silver, and got a very good fiim in 
about forty minutes, so that if the flat became dewed while 
he was observing, he had no hesitation in removing the film, 
and could resilver it and have it back in its place within 
the hour, | 

When the mirror was first silvered, in the autumn of 1879, 
he devoted it principally to observations of the satellites of | 
Mars. They were not good test objects to give an idea of 
what a mirror would do, but he thought lie had a better film 
with that process than he had before. He observed Saturn 
last year, and during 1879, and got a few observations of 
Mimas when near to the end of the ring. And on the first 
of December he turned the instrument on Mars, and saw 


A Notable Bridge. 

Aniron bridge now building across Murderer’s Creek, 
uear Newburg, N. Y., for the New York, Ontario, and 
Western Railroad, will be one of the notable bridges of the 
country. It will be 1,206 feet long, and 150 feet high, or 
680 feet longer than the Niagara Suspension Bridge, and 232 
feet longer than the new London Bridge over the Thames. 
Its height exceeds that of the New York and Brooklyn 
Bridge by 16 feet, and that of High Bridge, over the Harlem 
River, by about 25 feet. 
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Fatal Electric Light Accident. 


A fatal accident recently occurred at Hatfield House, the 
residence of the Marquis of Salisbury, to a laborer named 
William Dimmock, 22 years of age, in consequence of com- 
ing in contact with the wires conveying the electric current 
for lighting the mansion. Hatfield House is lighted with 
117 lights on the Brush system, worked by an engine of 
16-horse power, placed in the sawmills some distance from 
the house; two electric wires and a telephone wire connect 
the sawmills with the house; for some distance they are car- 
ried on poles, but to save the unsightly appearance of the 
poles near the house, the wires are run along the garden 
wall, three feet from the ground, and for some distance are 
not protected. The deceased was at work in the garden, 
assisting to lay a telephone wire, arid was sent to ease the 
wire at the corner of the brickwork to prevent it getting cut. 
While he was absent the linesman heard the wires shake, and 
on locking round saw the deceased lying on his back, and 
on going up to him found he was dead. The machine was 
at work at the time, some of the Brush Company’s men being 
down from London repairing it, and it is supposed that the 
deceased slipped, caught hold of the electric wires to save 
himself, and was immediately killed by the shock. The 
medical evidence showed that death arose from shock to the 
system, causing paralysis of the heart. At the inquest the 
jury returned a verdict that the deceased died through touch- 
ing the electric wire, and appended a recommendation that 
there should be a stated time for working the current, and 
that notice should be given of it to all persons working near 
the wires. 

It was stated that, to avoid similar accidents in future, 
the wires would all be conveyed either under ground 
or on poles out of reach. 

ooo 


Explosion of Aqua Ammonizx. 


The Pharmaceutical Journal records a recent case of an 
explosion of ordinary liquor ammonie followed by serious 
results. A Belfast woman, subject to headache, sent her 
daughter to the druggist to purchase a small quantity of 
‘‘head salts,” for which he gave her liquor ammonia, or 
‘spirit of hartshorn,” instead of the salt, carbonate of am- 
monia. The vial was put ona shelf and not used for a few 
days. Having a headache, the woman lifted the remedy to 
apply it, and had it in her hand for a few minutes only when 
the vial suddenly exploded, scattering the contents over her 
face. Her eye was destroyed, and her mouth and throat 
burned, the skin of both having been torn off. The vial had 
been put on the mantelpiece previous to the time it was 
used, and when about to apply the contents the woman was 
sitting near the fire. 
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Malarial Organisms in the Blood, 


In the blood of patients suffering from malarial poiscning, 
M. A. Laveran has found parasitic organisms, very definite 
in form and most remarkable in character. Some were 
cylindrical curved bodies, pointed at the extremities, with a 
delicate outline and a transparent body, colorless except for 
a blackish spot in the middle, due to pigment granules; on 
the concave side a fine line could often be traced, which 
seemed to unite the extremities of the crescent. These 
bodies presented no movement. Spherical organisms were 
also seen, transparent, of about the diameter of a red blood 
corpuscle, containing pigment grains which, in a state of 
rest, were often arranged in a definite circle, but sometimes 
presented rapid movements, and then lost their regular 
arrangement. On the borders of the spherules very fine fila- 
ments could often be perceived in rapid movement. These 
filaments were in length three or four times the diameter of 
a red corpuscle. Their number varied. Sometimes three 
or four were seen around a spherule, to which they commu 
nicated an oscillatory movement, displacing the adjacent 
red corpuscles. The free extremities of the filaments -were 
slightly reflexed. When at rest the filaments were invisible 
on account of their tenuity and perfect transparence. These 
mobile filaments appeared finally by becoming detached 
from the pigmented spherules, continuing, however, to move 
freely amidst the corpuscles. There were also bodies of 
spherical or irregular form, transparent or finely granular, 
about the hundredth of a micro-millimeter in diameter, con- 
taining dark red, rounded pigment grains, either regularly 
arranged at the periphery, or aggregated at some part of 
The bodies and granules were both motion- 
less. These appear to be the ultimate or ‘‘ cadaveric” stage 
of those last described. They have no nuclei, and do not 
tint with carmine, a distinction from the pigmented leuco- 
cytes with which they have hitherto been confounded. 
Lastly, spherical elements were met with similar to those 
already described, but much smaller in size, and apparently 
representing a stage in their development. The animated 
nature of the mobile pigmented spherule, furnished with 
filaments, appears indisputable. M. Laveran regards it asa 
form of animalcule, which exists at first in an encysted 
state, and in the perfect condition becomes free in the form 
ef mobile filaments, a mode of development not uncommon 
among the lower organisms. Besides these organisms, the 
blood of patients suffering from malarial fever contain (1) 
red corpuscles, which appear to be vacuolated at one or two 
spots, and-contain pigment granules; (2) pigmented leuco- 
cytes; (8) free pigment granules, possibly proceeding from 
the destruction of the parasitical organisms. 

These elements were first discovered by M. Laveran a 
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year ago, and since then he has examined the blood in 192 


patients affected with various symptoms of malarial poison- | 


ing, intermittent and continued fever, and palustral cachexia, 
and found the organisms in 180. The disease had been con- 
tracted for the most part in different regions of Algeria and 
Tunis. He convinced himself, by numerous and repeated 


observations, that these organisms are not to be found in| 


the blood of persons suffering from diseases that are not of 
malarial origin. In most of the cases of malaria in which 
the examination yielded a negative result the patient had 
undergone a course of treatment with quinine, and to this 
fact the absence of the organisms from the blood was prob- 
ably due. The addition of a minute quantity of a dilute 
solution of sulphate of quinine to a drop of blood was found 
at once to destroy the organisms. In all the examinations 
great care was taken to preclude the entrance of any extra- 
neous objects into the drop of blood examined. In general 
the parasitic bodies were found in the blood only at certain 
times: a little before, and at the moment of, the accession 
of the fever. In some very obstinate cases the organisms 
were always present in the blood. They rapidly disappeared 
under the influence of a quinine treatment. It is conjec- 
tured that in the apyrexial intervals the organisms probably 
sojourn in internal organs, especially the spleen and the 
liver. After death from malarial disease pigment granules 
are found in great numbers in the blood, and especially in 
the small vessels of the spleen and liver; and they may be, 
in the most severe cases, so abundant that not only the 


spleen and liver, but the marrow of bone, and even the gray |. 


substance of the brain, are darkened by their presence. 
These pigment granules, which may obstruct the capillary 
vessels, appear to be derived from the parasitic elements, 
which perish after death, and become then unrecognizable. 
—Lancet. 


tm 
IMPROVED CIRCULAR SAWMILL. 

The circular sawmill shown in the annexed engraving is 
made at the works of Alexander, Bradley & Dunning, Syra- 
cuse, N. Y. The frame is iron, and cast inone piece. The 
saw mandrel is made of steel, and runs in self-oiling boxes, 
which are cast in a solid yoke extending across the frame, 
and is adjusted by means of set screws to line the saw. The 
main pulley is placed outside of the frame, in order to relieve 
the bearing next to the saw from the strain of the main belt, 
and give more room between the saw and belt, greatly 
increasing convenience and safety in handling the ‘umber. 
This mill has an improved friction feed, which may be 
varied at any point to feed slowly while passing through a 
knot by pressing with less force upon the feed lever, or the 
carriage may be instantly stopped by throwing the feed lever 
over. The sawyer sets the log and operates the carriage, 
thus saving one man over the old style of mill. These ma- 
chines are furnished with Carley’s improved head blocks 
with screw or lever set as preferred. The screw set has a 
patent chain connection and taper attachment, as shown in 
the engraving, by means of which the screws are operated 
independently or simultaneously, with perfect exactness, 
enabling the sawyer to set to any required thickness, with 
great accuracy, and to advance one or both ends of the log 
at pleasure, without removing from his place. 

When only two head blocks are employed an idle chain 
wheel and stand is attached to the tail end of the carriage, 
as shown in the engraving. This enables the. sawyer to 
adjust the second block 
for long or short logs 
without detaching the 
chain; when three blocks 
are used the third block 
takes the place of the idle 
wheel. 

An improved simulta- 
neous ratchet set head 
blocks, with rod connec- 
tion, can be supplied if 
desired. They are very- 
simple in construction, 
and much approved by 
those who prefer the lever 
set. The connecting rod = 
1s made large to avoid 
torsion, and is 12 feet long 
for 18 feet of carriage; 16 
feet long for 24 feet of 
carriage, and 20 feet long 
for 30 feet of carriage. 

Three sizes of this mill 
are made, namely, Nos. 1 
2,and 3. The No.1 mill 
is strong and well made, 
and runs very light. It is designed for use principally as 
a portable, in connection with the farm engine for neighbor- 
hood use. It is also used in connection with water wheels in 
localities where water power is limited, and where there is not 
enough sawing to do to justify the use of a large and more 
expensive mill. No. 2 is a strong, durable mill, designed to 


meet the wants of a large class fora good, cheap mill, of larger | and the back of his head was a distance of four or five feet. 


capacity than No. 1, and is used asa portable or stationary 
mill. No 8 (shown in the engraving) is used principally as 
a stationary mill. It has extra heavy iron frame, 3 inch 
steel saw mandrel with standard collar, and carries a 60 
inch or smaller saw. The main pulley is 26 inches in dia- 
meter and 14 inch face, and the head blocks open 86 inches; 
capacity from 10,000 to 15,000 feet per day. 


NEW AUTOMATIC PENCIL, tile, however, was of a more chunky build, with shorter 

The engraving represents a pencil of entirely new con-|head and neck and stronger jaws. Both belonged to the 
struction and of convenient size for the vest pocket. It is| order of pythonomorphs or snake-like saurians, which were 
handsome in design, well made, strong, and durable. It|the genuine sea serpents of the period. 
carries a lead three and three-quarter inches long and three er ae ne to 
thirty-seconds of an inch in diameter. Leads of this size, MECHANICAL INVENTIONS, 
black, indelible, or copying, are sold by all stationers, so| Mr. Jacob Burkhart, of Lock Haven, Pa., has patented an 
that the pencil may be readily fitted withleads. The exterior | improved saw set. This is an improved implement by 
of the instrument is of finely nickel-plated metal and hard | Which the teeth of fine as well as coarse saws may be accu- 
rubber, plain or ornamented in various artistic designs. No | ately set, and one which is adapted also to hold and set the 
spiral 6r other variable spring is used. Unlike other auto- | teeth of narrow scroll saws. The invention consists prin- 
matic pencils, it has a firm and immovable grasp on the lead Cipally of an adjustable and slotted rest or support for the 
that does not cut or mar the lead in the least, and maintains ‘saw, of a horizontally adjustable stop or guide in combina- 
the gripe as long as desired. tion with a spring-supported hammer. 

Ordinarily pitman bars or rods are connected with the 
shaft by means of a crank at the end of the shaft, or to 
cranks formed by bending the shaft. By this arrangement 
the whole body of the pitman bar is carried with the crank, 
causing a considerable loss of power and an undesirable 
jarring or shaking effect, due to the centrifugal force of 
‘the pitman bar, and when running at high rates of speed, 
the centrifugal force of the pitman becomes inju- 
jrious, causing the whole shaft to vibrate. Mr. George P. 
|Conant, of Geneva Lake, Wis., has patented a pitmar 
| bar intended to overcome this difficulty, and also to pro- 
|vide a pitman connection which may be attached to a 
| straight shaft at any point in its length. The invention con- 
| sists of a pitmar head formed with cross slots, in combination 
| with a crank adapted to be secured upon the shaft, the crank 

pin of which is adapted to move in one of the slots of the 

| pitman head, the other slot thereof being to accommodate 
Z\the backward-and-forward movement of the pitman and 
| pitman head ina right line upon the shaft, the crank pin 
' being provided with a sliding block, so that the pin will pass 
~ | the slot for the shaft. 

| An improved boot-brushing machine has been pztented by 
. Mr. Alfred 8. Clark, of Chatawa, Miss. The invention con- 
“| sists of a series of brushes attached horizontally and ‘verti. 

‘ cally to a frame loosely mounted on a vertical rod and com- 
bined with guitable devices for revolving it. The vertical 
rod ig fastened in a base provided with foot-rests, upon 
which the feet may be placed if the boots or shoes are to be 
brushed. . 

An improvement in knitting machines has been patented 
by Mr. Freeman A. Calley, of New York city. The object 
of this invention is to facilitate the adjustment of thelength 
of the stitch; to facilitate running a series of needles out of 
operation, and, finally, to prevent breaking the vertical ribs 
of the stationary needle-carrying cylinder. These ends are 
attained by an ingenious combination of mechanism which 
cannot be clearly described without engravings. 

Mr. Henry G. Dennis, of New Bedford, Mass., has 
patented un improved bell joint for coupling pipes which 
consists in a beveled or bell-shaped collar provided in the 
inner surface with a groove or rabbet a short distance from 
each mouth of the collar. The latter is mounted on the 
enlarged or swaged end of a pipe, which receives the con- 
tracted end of another pipe. The rabbets of the collar are 
then filled with molten lead or other suitable filling and 
thoroughly driven. 


LIVERMORE’S NEW AUTOMATIC PENCIL. 


When needed for use the lead is advanced by the pressure 
of the forefinger on the top section; and, when no longer 
needed, is retired, for protection, by a perpendicular pressure 
of the pencil on the paper or desk, or by a back-pull of the 
top section. 

Wher the lead, from wear, requires resetting for a longer 
point, a quarter turn to the left of the top section releases the 
gripe,the movable parts are drawn back by the top section, the 
pencil is then placed, point downward, on the finger or desk, 
and, while the movable parts are held back, the top section 
is turned to the right till the gripe is renewed. This auto- 
matic operation, requiring but an instant, sets the lead the 
proper length for use without the-aid of the eye. 


Company, and was patented September 13, 1881. 
covered by Letters Patent in foreign countries, and may be 
purchased for fifty cents at any of the following offices of 
the company: 173 Broadway, New York; 290 Washington 
street, Boston; 88 Madison street, Chicago. 
CO 
The Marlboro Sea Serpent, 
There was lately discovered in a mar] pit in Monmouth 


An improved spring, particularly adapted for side bar 
buggies, has been patented by Mr. James H. Howe, of Con- 
ueaut, O. These springs are long, yet they occupy small 
compass in the buggy, 
thus making the buggy 
very easy riding, and a 
buggy provided with these 
springs will carry one or 
more persons with equal 
ease and comfort. 

Mr. Parsons Shaw, of 
Manchester, County of 
Lancaster, England, has 
patented an improvement 
in dental engines. The 
main object of the inven- 
tion is to improve the uni- 
versal joint employed in 
dental engines by a hinge 
movement which will 
allow the swinging arm to 
7; play freely in any direc- 
tion without straining the 
} spiral transmitter or caus- 
ing it to bind or buckle. 
- This is accomplished by 

using bifurcations on thé 

bearings and bending 
their ends at right angles 
to the bearings, then connecting these ends by pivots. 

In the manufacture of cotton goods the marks called ‘* cut 
marks,” which indicate ‘‘ pieces” or ‘‘cuts” of forty, fifty, 
sixty, or more yards, are put upon the warp in the process. 
of dressing or sizing the same, usually by means of a roller 
(which has interchangeable large and small gear wheels) 
placed in the slasher near the measuring wheel, which roller 
carries a block from “a trough or box containing coloring 
material slowly upward to a point where, at the propertime, 
it rolls against the warp, leaving the cut-mark, and from 
thence falls back into the color box. Mr. Orrin M. Rolfe, 
of Lowell, Mass., has patented a cut-marker for slashere 
which will deliver the mark suddenly, as by a blow, and 
then cause the brush to move down into the color box with, 


County, New Jersey, a notable addition to the known fauna 


| 
| 
This instrument is manufactured by the Stylographic Pen 
It is also 
of the ancient sea which overlay that region in cretaceous 


i 
Hh 


Pe TTT NY pe MM Hl a 


CARLEY’S IMPROVED CIRCULAR SAWMILL. 


times. According to Professor Lockwood, the monster was 
between seventy and eighty feet in Jength, about one-third 
of his longitude being a broad, flattish tail constructed of 
chevron-shaped bones so as to make it a valuable engine of 
propulsion when used as a scull. The data furnished by. 
the relics would imply that between the tip of his muzzle 


It is possible that the specimen belongs to some undescribed 
species, but perhaps the remains are too imperfect to decide 
this. It is certain, however, that it belongs to the genus 
clidastes, many species of which have been determined, and 
which have been abundantly found in the West. Clidastes 
Was an own cousin to the mosasaurus, or the great lizard of 
the River Meuse, described by Cuvier. The European rep- 
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a slow, steady movement, which will not cause the coloring 
material to be splashed upon the warp. This invention con- 
sists of a cut-emaker having such construction as to impart 
to the marking brush an accelerated or stroke motion at that 
portion only of its revolution around the shaft where it 
comes in contact with the warp. 

An improved support for holding clockworks, to facilitate 
adjusting, cleaning, and repairing, has been patented by Mr. 
Johann J. Vossler, of New York city. The invention con- 
sists in a standard mounted on a suitable base and contain- 
ing a loose rod passing longitudinally through it, and pro- 
vided at its upper end with a hook for holding the clock- 
work on the top of the standard, and at its lower threaded 
end with a winged nut for drawing the hook up tightly 
against the crossbar of the clockwork frame on which this 
hook catches. 

IMPROVED QUARTZ STAMPER, 

We give an engraving of a gold quartz stamp in which 
the principle of the spring hammer is applied. This stamper 
is intended as a substitute for the ‘‘cam and wiper” stamps, 
of which full descriptions have been given in our pages, 
and its chief feature consists in the employment of two 


plate springs balancing each other, these springs being | degrees north latitude, on the river Yana. 


mounted on 
bearings 
placed in 
rear of the 
center of 
their length, 
and being 
driven at the 
short ends by | 
connecting 
rods (whose 
length is ad- 
justed to the 
wear of the 
shoes), driv- 
ing shaft, and 
pulley, in the 


usual man- 
ner. 
Attached to 


the long arms 
of the springs 
are suspend- 
ed cast-steel 
tupps__ with 
forged and 
tempered 
steel shoes 
striking elas- 
tic blows on 
the quartz, it 
being claim- 
ed that such 
elastic blows 
have the ef- 
fect of reduc- 
ing sliming, 
and tho- 
roughly sepa- 
rating the 
particles of 
gold from the 
pyrites with- 
out foliation. 
The machine 
is perfectly 
balanced, and 
when operating on some qualities of quartz each ‘‘ head” 
can be run with advantage at 300 blows per minute, although 
the blow can be varied at will, accommodating itself to the 
quality of the quartz under the hammers. It will be seen that 
the elastic blow desired is obtained without complication or 
multiplication of parts. The total weight of the machine is 13¢ 
tons, or very little more than half the weight of any ordinary 
stamper now in use, while the heaviest of the subdivided 
parts when being taken across country is less than 34 cwt. 
There are no pistons, stuffing boxes, or valves, nor in fact 
anything that cannot be repaired in camp, duplicates of a 
few of the parts being supplied for machines going abroad. 
The machine we illustrate has been constructed by Messrs. 
I. Copley & Co., of Middlesbrough, England. One of these 
machines is now in London, and we are informed it will be 
stamping hard Welsh gold quartz at a wharf on the Thames 
within a few weeks, when we hope to be able to give parti- 
culars of its performance. So much attention has recently 
been ‘paid to the reduction of gold quartz that the perform- 
ance of the Dunham stamper will be watched with great 
interest. —Hngineering. 
rH 
Arctic Temperatures, 

Recently Mr. George Kennan, in a letter to the Herald, 
questioned the accuracy of the thermometers used by the 
Schwatka Expedition, and argued that the low temperatures 
recorded by them could not be accepted as trustworthy. He 
was promptly met by a citation from the Herald of October 
6, 1880, in which he said: 

‘Seventy-one degrees below zero, which is Lieutenant 
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Yakutsk, in Northeastern Asia, and records of —'70 degrees 
are comparatively common in various parts of the Arctic 
regions. We experienced, a temperature of —6814 degrees 
on the plains between the Okhotsk Sea and the Anadyr 
River in 1866.” 

The writer proceeds to compare the records made by 
Schwatka’s party with the records for corresponding dates 
in several parts of the Northwest. For example, the former 
report the mean temperature for December, 1879, at —50°4 
Fahrenheit, the lowest —69, and the highest —26 degrees. On 
December 23 the temperature at Pembina was —85, and at 
Fort Garry —80. On the 24th, at St. Vincent’s, it was —58, 
at Crookston —56, at Grand Forks —80, and at Breckenridge 
—89 degrees. During the months of December, January, 
and February the temperature was but seldom above zero, 
and on many occasions it was more than 35 below. If the 
difference of latitude (15 degrees) between the above-men- 
tioned stations and Schwatka’s position be considered, Mr. 
Kennan’s opponent remarks, it is not difficult to understand 
why such low temperatures were encountered. 

It is now claimed that the coldest place on the earth is not, 
as has hitherto beeu believed by meteorologists, Yakutsk, in 
Siberia, but Verkoyansk, in the same region, lying in 6714 
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Its lowest mean! 


the East. Two other hour lines would cross the country 
near Denver, Colorada, and near San Francisco, California. 
This would give four standards for the whole country, 
instead of the forty now existing. 
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The First American Arctic Colony. 

Dr. Octave Pavy, U.S.A., who went to Greenland on the 
Gulnare, in 1880, and joined the expedition under Lieut. 
Greeley, as surgeon and naturalist, on its arrival at God- 
haven in July last, has written to friends in St. Louis giving 
an account of the planting of the first signal station at Dis- 
covery Harbor. On the passage from Godhaven to Lady 
Franklin Bay, Dr. Pavy and Lieutenants Greeley and Lock- 
wood .went ashore at the Cary Island and visited the depot 
of provisions placed there by Captain (now Sir George) 
Nares, of the English expedition, in 1875. At Life-boat 
Cove, where Buddington and part of the Polaris party 
passed their second winter after the death of Captain 
Hall, they found several relics of the Polaris camp and 
sent them to some of the party now in Washington. Cape 
Hawks and Washington Survey Island were also visited, 
and the depots established by Capt. Nares inspected. At 
the latter place Lieutenant Lockwood made a copy of the 
record left by Captain Nares, which he left in the cavern 
and brought 
the original 
away. At 
Cape Lieber 
they went 
ashore and 
climbed the 
cliff, which is 
about 2,500 
feethigh, and 
had a magni- 
ficent view 
from it—Po- 
laris Promon- 
tory, Peter- 
man’s Fiord, 


DUNHAM’S GOLD QUARTZ STAMPER. 


winter temperature is 48-6 degrees below zero Centigrade, or 
—55'48 degrees Fah. This isthe cold pole of the earth in 
Asia, the corresponding pole in America being to the north- 
west of the Parry Islands. 
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Proposed Uniform Time Service. 

The Signal Service authorities have planned an extension 
of time service, in this and other Atlantic ports, which 
promises to have some far-reaching results. Nearly all the 
vessels engaged in the Atlantic trade regulate their time by 
the Greenwich standard, which from the vast predominance 
of the British marine is becoming the conventional standard 
the world over. To facilitate the testing and regulation of 
ships’ chronometers in our port it is now proposed to set up 
a time-ball on the high building of the Equitable Insurance 
Company, to be dropped hourly by Greenwich time. It is 
also in contemplation to establish a system of standard 
meridians at even-hour distances from Greenwich, and the 
distribution of standard time based thereon in allour princi- 
pal cities. 

The meridian five hours (or 75°) from Greenwich passes 
near Philadelphia. The proposition is (by disregarding the 
odd minutes) to make Philadelphia time officially five hours 
later than Greenwich time, and the standard for the Eastern 
and Middle States. It is reasonably held that to the 
12,000,000 people within twelve minutes of the Philadelphia 
meridian the practical convenience of uniform time will 
vastly outweigh the theoretical inconvenience of having 
their time uniformly a few minutes too fast or too slow. 
The next standard hour line would fall near the meridian of 


Schwatka’s lowest observation, is not especially remarkable. | St. Louis, ‘Memphis, and New Orleans, making the time of 
There are officially recorded observations of —76 degrees at | the Mississippi Valley exactly one hour later than that of 
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Lady Frank- 
lin Bay, and 
Bessett’s Bay 
all lying like 
a panorama 
before them. 
It was from 
this high cliff 


that Dr 
Hayes saw 
the open Po- 


lar 3ea. Prior 
to the arrival 
of the Pro- 
teus at God: 
haven Dr. 
Pavy had a 
large quanti- 
ty of the best 
fur clothing 
made, and 
procured oth- 
er necessary 
articles for 
the sledge 
parties, which 
will. make ex- 
plorations 
from Ft. Con- 
ger north- 
: ward towards 
the Pole.- This station is in latitude 81 deg. 44 min., and 
longitude 64 deg. 45 min. west. 

Another American signal station, it will be remembered, 
was planted last summer at Point Barrow, Alaska. Russia 
has just sent a party to the mouth of the Lena, Siberia, to 
plant a similar station there. The other international Arc- 
tic stations projected are as follows: By Austria, one station 
at Jan Mayen Island; by England, one station at Fort Simp- 
son; by France, one station at Spitzbergen; by Germany, 
two stations, one on the Gulf of Georgia, the other at a 
place not yet decided upon, in the region of the North Pole; 
-by Denmark, one station on the western coast of Green- 
land; by Norway, one station at Altengaard, in the province 


of Finnmark. 
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A Corn Crusher Wanted. 

A Louisiana sugar planter writes us that there is great 
need in the South for a machine that will crush or grind un- 
shucked ears of corn, as they come from the field, intoa 
coarse meal of corn, cob, and husks, and do it rapidly. He 
is aware that there isa machine that will crush corn in the ear 
thoroughly, one ear at a time; what he wants is something 
that will receive a bushel of ears or nubbins at once, and crush, 
say, twenty bushels an hour. One of the great troubles of 
sugar planters, he says, is the preparation of food for their 
mules, To crush cot'n in the ear with existing appliances, 
the corn has to be husked, costing much labor, and there is 
apt to be great loss of small ears. ‘‘A fortune awaits the 
inventor of a machire to crush by the wholesale corn, cob, 
and shucks together.” The problem does not seem to be a 
difficult one, and some of our inventive readers may find it 
profitable to.undertake its solution. 
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ENGINEERING INVENTIONS. 


Mr. Charles W. Rasmusen, of Chicago, IIL, has patented | 


an improvement in the class of street railways in which the 


cars are propelled by means of endless traveling wire ropes | 


or cables arranged in a tube or tubular center rail (laid 
between the ordinary track or running rails) and passing 


around rotating drums located at the respective ends of the: 


road, or at points which are at less distance apart: The 
improvements pertain to the combination of tubular center 
rail, the trucks that carry the traction cables, and the device 
attached to the car and adapted to lock with the trucks to 
cause propulsion of the car. 

Mr. Edwin T. Pettit, of Marshalltown, Iowa, has patented 
an improved air pump for forcing and compressing air, 
the object being to furnish a machine by which a continu- 
ous stream of air can be forced through a pipe or into a 
receiver. It consists of two sets of single-acting cylinders, 
a series of direct-acting piston rods, with plungers at each 
end, and a series of driving cranks fitted to reciprocate the 
pistons. The pump has no inlet valve, each plunger being 
withdrawn from its cylinder to admit the air. 

An improved car coupling has been patented by Mr. 
James W. Hancock, of Union, Ky. This invention relates 
to what are called ‘‘self-couplers,” and it consists of draw- 
heads with flaring and projecting sides and lower lips pro- 
vided with vertical swinging pendants and transverse coup- 
ling pins and of a coupling link, consisting of a flat bar of 
metal bent downward in the center and having its ends 
curved or turned downward, to clasp or engage on the coup- 
ling pins. 

An improved wicket and caisson for movable dams has 
been patented by Mr. William H. Dechant, of Reading, Pa. 
The object of the invention is to facilitate the work of con- 


straction and repair in connection with such dams; and the ; 


invention consists in the wickets for the dams and their con- 
nections to the bed, and in a movable caisson by which con- 
venient access can be had to the wickets. The wickets may 


be used in rivers, canals, and other water-ways for deepen- ' 
ing channels and for improvement of slack-water naviga- , 


tion. 


An improvement in stamp mills has been patented by: 


Mr. James M. McFarland, of Virginia City, Nev. The 


object of this invention is to provide a device by which | 
stamps may be run with greater speed, greater crushing: 


force, and less liability to injury or wear of working parts. | 
The invention consists of a separate cam shaft with single- . 
armed can: or cams for forcing the stamps down, and of | 
elastic or spring cams for obviating the usual shock or jar 


that obtains when an inelastic cam comes in contact with a: 


stamp tappet. 

An improvement in car couplings bas been patented by 
Mr. William L. Fisher, of South Saginaw, Mich. The 
object of this invention is to provide an improved car coup- ° 
ling device which is adapted to use the ordivary forms of | 
coupling pin and link within a chambered draw head, and ° 
to provide means whereby the coupling pin is upheld, and | 
is released automatically to couple the cars on the entrance | 
of the coupling link, which is held in a horizontal position | 
and is always protected from injury. 

An improved railway rail has been patented by Mr. Henry 
A. Fletcher, of Lowca Engine Works, near Whitehaven, 
County of Cumberland, England. This improvement re- 
lates to rails used for the permanent way of railways and 
tramways, and is designed to obtain more solid and firm 
support to the rails without materially increasing the mate- 
rial. The invention consists in an improved form of base or 
lower flange for the rail, it being extended or spread out 
where it rests upon the sleeper or other support, instead of 
being made, as usual], of a parallel form throughout. 

Mr. Theodore F. Odell, of Nyack, N. Y., has patented a 
device for propelling vessels which will utilize the power 
much more economically than the devices in use for the 
same purpose heretofore. The invention consists of a series 
of paddles attached to the lower edges of frames loosely 
mounted on the edges of eccentric wheels mounted on a 
shaft and projecting in opposite directions, which frames 
have an upper arm connected with a rigid frame by a pivoted 
rod, so that if the shaft is rotated the paddles will describe 


a Segmental curve in the air in opposite direction, and will 


dip in the water and describe the same segmental curve in | 


the water, and: so on, thereby propelling the vessel. 
ee oo 
The Acetate of soda.Stove. 


Two methods of utilizing acetate of soda for warming 


purposes are before the public: the original invention of M. | 


Ancelin, in which acetate of soda alone is used, and a modi- 
fication recently patented by Herr A. Nieske, a chemist of 
Dresden. The Hnglish Mechanic says that the former has 
been taken up by the London and Northwestern Railway 
Company, who have a license for three thousand foot warm- 
ers, but according to the statements made, the invention of 
Herr Nieske is in some respects superior. It appears that 
two of the soda salts are peculiarly adapted to the purpose, 
namely, the hyposulphite and the acetate. The first-named 
salt has the property of melting easier than the latter, con- 
sequently, when the hyposulphite of soda is mixed with 
acetate of soda, the former prevents the latter from crystal- 
lizing too rapidly. The two salts combine and form a per- 
manent filling, so that the reservoirs, vessels, or receptacles 
containing the same can be soldered down, and thus herme- 
tically closed. Herr Nieske,has found it preferable to em- 


ploy the following: proportion of the salts: one part hypo- | 


sulphite of soda to ten parts acetate of soda. 
voirs or receptacles are filled to about three parts full, and 
_ the lid soldered on. In order to prepare the reservoirs for 
employment they are placed in boiling water until the filling 
is melted; this is readily ascertained by shaking the reser- 
| voir or vessel, which can be modified in form according to 
the purpose for which it is used. 

Fig. 1 is a vertical section, and Fig. 2 a horizontal section 
of a ‘‘stove” which is suited for employment in bedrooms, 
sick rooms, offices, dwelling and other rooms. .The stove 
is placed on three or more feet with casters, so as to enable 


it to be easily transported from one place to another. A is 
forated mantle forming the outer walls of the stove. The 
reservoirs, C, filled with the soda salts above named, are 
arranged between the vessel, A, and ‘the perforated mantle, 
B, of the stove. They are of such size that they can be 
inserted in the central vessel, A, by means of their handles, 
'D. The stove is closed by the cap, E, and lid, F, which can 
:be readily removed. The water in the vessel, A, can be 
brought to a boiling point by means of a burner in connec- 
tion with a gas pipe. 


i up to the boiling point, the reservoirs, C, which contain the 
‘ soda salts, are inserted in A, until the salts contained inthem 
are melted. The reservoirs are tben replaced in their former 
| position between cylinder and mantle, and emit the heat 
they contain so gradually and equably that the filling even 
‘after a lapse of from ten to twelve hours is: found to be 


warm. The cylinder or vessel, A, can be entirely removed ; 


from the stove, and the reservoirs heated, or the soda salts 
contained in the same melted in any suitable boiler or simi- 
‘lar receptacle; or the vessel, C, can be heated in any other 
' suitable place. The cylindrical vessel, A, is for this pur- 
pose provided with a projecting ring or flange, which lies 
on three supports or brackets, which also serve to support 
{the reservoir, C. The evaporation of the water in the ves- 
sel, A, prevents the air in the room becoming too dry. For 


Fig. 2. 
foot-warmers, tubing or pipes run through the filling so as 


to attain a greater surface for the emission of warmth; such 


a segmental curve in the water, will be raised and describe | £90t-warmers retain their warming properties for about 


‘twelve hours. 
; employed with the same filling, and are adapted for employ- 
| ment in hospitals, sick rooms, and such like. The warmth 
emitted by these reservoirs is especially beneficial to patients, 
as the heat remains equable, continues for several hours, and 
is not only agreeable but beneficial. 
which this class of warmth reservoir can be put is to place 
the same within a nickeled or other suitable ball, which can 


in the hand when skating, riding, driving, walking, and so 
on, in cold weather. They can also be most advantageously 
employed for artificial breeding apparatus or incubators, as 
the warmth remains continuously the same, and is therefore 
the best substitute for the natural warmth of the blood. 


+ -2- >a 


The Weakness of the Large Groined Vault in the 
Assembly Chamber of the New Capitol at Albany. 
When the crack first appeared in the large vault of the 

Assembly Chamber at Albany, the trouble was supposed to 

arise from the yielding of the clayey earth upon which the 

Capitol stands. Combating the theory that there was dan- 

ger of asliding of the entire building down the héll upon 

which it stands, Mr. Wm. J. McAlpine, the engineer in 
charge of the earlier foundation work,.expressed the opinion 
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The reser-- 


a vessel of cylindrical or other suitable form; B is a per- | 


Ag soon as the water in the vessel, A, has been brought ; 


Stomach, chest, and other warmers can be: 


Another application to | 


be easily carried in a muff, overcoat, etc., and can be held/| 


that the crack was due to an unequal settlement of the walls. 
He said: ‘* Ths four walls of the Assembly Chamber respect- 
ively were intended to carry loads of 60, 47, 28, 18 tons, and 
the foundation walls were built out accordingly. This 
arrangement was on the idea that these walls would carry 
the ceiling of the room. When it was determined by the 
later architect to have a stone ceiling, and to support it upon 
columns independent of the outer walls, everything was 
altered. The foundations of these columns must hit upon 
the outer edge of the footing course of the wall, and they 
do the damage.” Another theory was that the arch had 
been warped by unequal loading. 

The subject has more recently been investigated by Mr. 
H. W. Fabian, who enters into an elaborate calculation, in 
the American Architect, to demonstrate an inherent weak- 
ness in the whole vault due’ to faulty construction. He finds 
that to enable the columns to withstand the great thrust of 
the arches and ribs of the central vault a method of con. 
struction has been employed which must in time lead to 
downfall of the entire structure. Immediately over the 
principal arches of the square corner vaults great half 
arches, not visible, have been raised, whose skew-backs con- 
tinually press against the columns. The half arches are 
held together at the top by iron tie rods, which run through 
the wall above the great principal arches, connecting one 
half arch with another; a dangerous device owing to the 
unequal expansion and contraction of the iron and stone by 
variations in temperature, a perpetual cause of disintegration. 
' The work of destruction Mr. Fabian finds to be hastened by 
| Tadical faults in the moulding of the ribs of the vault, so 
‘that sooner or later a wider destruction of the ribs, and con- 
‘sequently of the whole vault, will take place. Absolute 
security against such a disaster can he obtained, he asserts, 
, only by tearing down the whole vault and building another 
‘in its place. 


Correspondence, 


Intelligence of Dogs. 
To the Bilitor of the Scientific American : 

In the Sctentiric AMERICAN of December 17, I notice a 
dog story, which prompts me to relate another, showing the 
wonderful sagacity of that animal. 
| While at the university taking my medical course the 
facts I relate took place. Among other appurtenances to 
the department of physiological chemistry was a dog with a 
gastric fistula, which fistula was properly healed around a 
silver tube having an internal and external flange to keep it 
in place. The tube was stopped by a closely fitted cork, 
except at such times as we needed a supply of gastric juice. 
The fistula caused the.animal no disturbance whatever. He 
was well and hearty, was fed at and made his home at the 
medical department. , 

During the summer vacation, however, when the univer- 
sity was closed, he was transferred to the care of the sur- 
geon, who took him to his house. During his frolics one 
day he jumped over a fence, striking it, and dislodged the 
cork in the tube. Ponto soon noticed that his food didn’t 
seem to satisfy him, andthat all he drank ran out of his 
stomach on the ground. His master having gone away for 
several days—fishing—he must needs take care of himself, 
so émmediately on eating or drinking anything, he ran to his 
bed in the carriage house close by, turned on his back, and 
remained so for an hour or more, or until he felt satisfied 
that it would do for him to get up. Coaxing, threatening, 
and kicking by the domestics about the house, or by those 
whose attention was called to*his actions, were alike unavail- 
ing to drive him from his place or from his supine position. 
Finally, some one who knew for what purposes the dog was 
used, examined his fistulaand found the cork gone. This 
being restored, he was soon persuaded to go about as usual, 
and indicated by his actions that he understood that every- 
thing was all right. This incident can be vouched for by 
many reliable persons. Who will say that dogs—at least 
one dog—cannot reason ? F. L. Barpeen, M.D. 

Rochester, N. Y., December 28, 1881. 
rt te 

Mr. Lawson’s Boiler Hx periment: 
To the Editor of the Scientific American: 

Reading your article on the boiler experiments of D. T. 
Lawson, Wellsville, O., I was reminded of the following 
old one: Boil water in a closed glass vessel. When the 
steam formed inside gets above the pressure of some atmo- 
spheres zt will arrest the boiling. Then pour some cold water 
| on the outside. The steam is partly condensed, the pressure 
removed, and ebullition recommences. This paradoxical 
experiment has always been explained on Mr. Lawson’s doc 
trine that removing pressure causes the heated water to 
burst suddenly into steam. I imagine the glass globe 
arrangement might be advantageously used to confirm or 
refute his further opinion that the effect of the concussion 
is greater than the regular steam pressure. 

Eau Claire, Wis., 1882. C. L. Jamzs. 
$$$ +-0- 
California Frout Eggs for Distribution. 

The New York State Fish Commission will send any par- 
ties wishing to experiment in fish culture from 300 to 500 
eggs of the California mountain trout, on receipt of fifty 
cents to pay forthe package. This species is very hardy, 
and a valuable game and food fish. Applications must be 
made before March 1, 1882, to Seth Green, Rochester, 
N. Y. 
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NEW INVENTIONS. 
A novel gas and electric lamp fixture has been patented 
by Messrs. George Crosby, of New York city, and Edwin 
M. Fox, of Brooklyn, N. Y. The object of this invention 


is to provide a fixture which shall be equally applicable to! 


the use of gas or the electric light. A device of this kind 
is a great desideratum in this new era of the electric light, 
for the reason that consumers can have the satisfaction of 
knowing, after testing the electric light, that if they desire 
to go back to the use of gas again they can do so without 
any additional expense involved in a further change of fix- 
tures. 
at. will either gas or electric light, with little or no change 
in the adjustment of the parts, and with no more compli- 
cated manipulation than that ordinarily required for gas. 
The invention consists in providing an ordinary gas bracket 
or pipe with two circuit wires carried within the pipe, and 
providing at the gas cock such connections and insulations 
that the current shall be cut off when the cock is turned in 
one direction, and turned on when the cock is turned in the 
other direction, without interfering with the turning off or 
on of the gas through the same cock. 

An improved steam grain drier has been patented by Mr. 
Henry Coker, of Indianapolis, Ind. This invention con- 
sists of one, two, or more cylinders placed one above the 
other and inclined in opposite directions, the lower end of 
each upper cylinder being over the upper end of the 
next lower cylinder, so that the grain can be conducted 
from the lower end of each upper cylinder into the upper 
end of the next lower cylinder. 
and concentric therewith, is placed a steam-tight hol- 
low cylinder made of sheet iron or other suitable material. 
The inner cylinder is made longer than the outer cylinder, 


and projects at both ends, so that the projecting ends can be | 


attached to the frames by which the cylinders are supported. 
With this construction the inner cylinders are stationary, 
and the material to be dried is in the space between the 
inner and outer cylinders, and is continually being raised by 
the buckets of the outer cylinder and being poured in a 
shower upon the inner heated cylinder. 

Domestic animals are apt to get themselves cruelly lace- 
rated by coming violently against the barbs of ordinary 
wire fences, which barbs are always rigid (usually formed 
of a single piece of metal) and rigidly secured upon the 
strands ofthe fence. Mr. William W. Butler, of Boise City, 
Idaho Ter., has patented an improvement in fence barbs 
which overcomes this difficulty. The invention consists in 
providing a yielding barb to be attached in any desired posi- 
tion and by any suitable means to the strands or bars of the 
fence. 

An improved keyhole guard has been patented by Mr. 


Alwill E. Voos, of New York city. The object of this’ 


invention is to prevent locks for doors and other places from 
being picked. The protector can be attached to either the 


outside of the door or the inside, as circumstances may : 
When the protector is attached to the inside of ai 
door ‘the guard prevents any access to the lock through the : 


require. 


keyhole upon the outside of the door. 
An improvement in underground conduit for telegraph 


conductors has been patented by Mr. Seth E. Codding, of | 


New Bedford, Mass. This is an improvement upon the 
method described in Letters Patent granted to the same 
inventor August 24, 1880, which consisted, essentially, in 
maoufacturing such conduits in a box or trench, with con- 
crete or cement around a mandrel or core moved progres- 
sively. The object of the present invention is to obtain 
more complete insulation of the conduits; and it consists in 
hollow mandrels prepared from paper coated and saturated 
with suitable material, which mandrels are laid in concrete 
and cement and left therein to form the conduit. 

An improvement in force pumps has been patented by 
Mr. Henry H. Hunter, of Millersburg, Ky. The invention 
consists in the combination, with a vertical pump provided 
with a horizontal extension or discharge pipe, of a receiv 
ing box or chamber provided with a vertical discharge pipe, 
and secured over the valved opening of the horizontal exten- 
sion discharge pipe. There is a foot projecting below the 
pump cylinder for the purpose of holding it above the bot- 
tom of a well or cistern. 

An improved shoe button and fastener has been patented 
by Messrs. Philander Burr and William H. Mercer, of 
Worthivgton, Ind. ‘The invention consists, principally, of 


a screw cap provided with an eye for holding a button, the | 


screw cap being adapted to be secured to the shoe by a screw 
bolt. The button used in connection with this device has 
a concave bottom, in which the eye of the button is placed. 

Mr. William McNaught, Jr., of Cartersville, Ga., has 
patented an improved girth for side saddles which can be 
tightened, as circumstances may require, by the rider with- 
out leaving the saddle. It consists in a girth composed of 
two sections, united at two adjoining ends by straps and 
buckles, whereas the other ends overlap each other, one end 
sliding on the other, and both are provided with pulleys, 
over which a rope or strap passes which is fastened to the 
end of the sliding band and terminates in a ring which is 


hooked on hooks on the fixed band above the pulley of this | 


band. 

An improved coffee cleaner and grader has been patented 
by Mr. Elam Rakestraw, of Cambridgeport, Mass. The 
invention consists in an ingenious combination of mecha- 
nism, whereby the whole berries and the broken and imper- 
fect berries can be separated from each other and from im- 
purities; also in-mechanism whereby the whole berries and 


Moreover, this device enables the consumer to use | 


| great discrepancies and manifest variations from truth. 
Within each cylinder, | 


the broken and imperfect berries can be subjected to sepa- 
rate air blasts at the same time. 

Mr. Hiram H. Ward, of Packwaukee, Wis., has patented 
a novel burglar alarm. The invention consists in a guard 
for a door or window formed of a cord or wire that is alter- | 
nately passed over rollers.on a bar rigidly attached to one 
side of the casing of the door or window, and over rollers 
on a movable bar held by staples to the opposite side of the 
casing, so that the cord or wire crosses the opening of the 
door or window casing several times. This movable bar is 
‘connected by cords or wires with a pivoted rod or lever, 
which is turned or tilted by springs acting upon it as soon | 
'as the cords connecting with the movable bar on the window 
casing are cut or strained, thus causing cams on this lever to | 
raise another lever, whereby a ratchet wheel acted upon by | 
a clock spring or weight is released and rotated and vibrates 
a hammer that strikes a gong. 

An improved wardrobe bedstead has been patented by Mr. ! 
Daniel H. Wheeler, of Brooklyn, N. Y. The object of this 
improvement in bedsteads is to obtain closet room con- 
venient of access, whether the bed be up or down. and to 
secure projection of the bed, when turned down, entirely 
beyond the inclosing stand or case. 

err Oo 
Areas of the United States and Territories, 

The geographer of the Tenth Census has made a careful | 
revision of the areas of the several States and Territories, 
the figures heretofore given by different authorities showing 
In; 


\ 


fourteen States and five Territories the revised areas are iess | 
than those given in the census of 1870; in the rest they are 
greater. The reduction for California is over 30,000 square 
miles. Excluding Alaska (the area of which is probably 
between 550,000 and 600,000 square miles), the new areas | 
make tine aggregate for the entire country about 900 square , 


miles less than the estimate made ten years ago. The new | 
figures are as follows: | 
Total Total 
Gross Water * Land 
Areas, Surface. Surface. 
AMADAIMG 9 oh pede se ws cede 52,250 710 51,540 
ATI ZOU i a:5665 6 3G oi calagate 2a tl 113,020 100 112,920 
Arkansas ......... 2.0 eee e sence es 53,850 805 53,045 | 
California............ 66.0 see ee 158,360 2,380 155,980 
Colorado ..........e cece cee ee eee 108,925 280 108,645 
Connecticut............. 0.0 ..e ee 4,900 145 4,845 
Dakotas soosopaes Ses setae ee 149,100 1,400 147,700 ! 
Delaware. .......... ceceeseeeeees 2,050 90 1,960 
District of Columbia ............. "0 10 60 
POPS is ie viene tions Caines che sorexes 58.680 4,440 54,420 
GeOt las oes ce aise sinters taedwers cee 59,475 495 58,980 
LADO 64.0.8 sates gab a Beeld a bey 80k 84,800 510 84,290 
Whinols: «. <sciceddende heeded 56.650 650 56,000 
Tn diana? 4.2 oo Geese dace the 36,350 440 35,910 i 
Indian Territory.................. 64,690 680 64,090 
TOW titolo bseeeecnseelovatee nue: 550 55,475 i 
FRAN SAG bu:y3 vis sieve. cid ae coed diel tls 3 o20iere 380 81,700 
Kentucky 400 40,000 
Louisiana 3,300 45,42) 
A.) 21; ee a 3,145 29,895 i 
Maryland 2,350 9,860 
Massachusetts.... 275 8,040 
Michigan 1,485 57,430 
Minnesota... 0... 0.20.02... ee 88,865 4,160 79,205 
Mississippi.............0.0 0000005 46,810 470 46,340 
Missouri ........065 ce eee enone 69,415 680 68,735 
. °70 145,310 
670 76,185 
960 109,740 
New Hampshire...............-.. 9,305 300 9,005 
New Jersey ........ 000 ceeeeeeeee 7,815 360 7,455 
New Mexico .. 122,580 120 122,460 { 
New York.............0.- 49,170 1,550 47,620 
North Carolina 52,250 3,670 48,530 | 
Ohi0 s,s aaes ans nasties Sctesrealeata. os 41,060 300 40,760 | 
Oregon )..52 accede eee pe 96.030 1,470 94,560 
Pennsylvania 45,215 230 44985, 
Rhode Island 1,250 165 1,085 
South Carolina.........0..0008.05 30,570 400 30,170 | 
Tennessee...........0.. cece e eee 42,050 300 41,750 
POXAS ce. sis ce we'd gadaie ends senses 265,780 3,450 262,290 
Utalies) 20d eis sasteesl sey 84,970 2,780 82,190 
VEIMONt. 20.0.5. c sees eer cee vce 9,565 430 9,135 
Virginia....... 42,450 2,325 40,125 i 
Wasiington 69,180 2,300 66,880 ! 
West Virginia... 135 24.645 | 
Wisconsin. 1,590 54,450 | 
Wyoming.............. 97,890 315 97,575 j 
Unorganized territory .. 5,740 — 5,740 
Delaware Bay.... ............... 620 620 a 
Raritan Bay and lower New York | 
Bay? cited thals thbidesesunewse 100 100 : = 
Tolalic cate Qinesteics 8,025,600 55,600 2,970,000 
—_ rH 


A Great City of Cliff Dwellers. 
During the past season a remarkable discovery of an |! 
‘ancient cliff city, 60 miles long, was made by Mr. James. 
' Stevenson, the leader of the Archeological Exploring Expe- 
| dition to New Mexico and Arizona, under the direction of 
| the Smithsonian Institution. Mr. Stephenson tells the Tribune 
‘that for 60 miles along the face of a winding cliff, except , 
! where the elements had cut them away, the cafion walls had | 
| been carved out like swallows’ nests, and the cave dwellings ' 
| extended two, three, four, and sometimes five rows, one; 
{above another. 
Mr. Stephenson examined this deserted city during several | 
‘days, personally visiting portions distant 45 miles from each 
other, and discovering with his glass that the excavations | 
extended 15 or 20 miles further on. By far the greater | 
‘number are inaccessible, but many of the old paths, worn 
;many inches deep by the feet of the ancients who dwelt | 
| there, are intact, and by them the explorer mounted to the 
old dwellings. There was a marked similizity in the form 
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‘and sun worshipers, have similar temples. 


contents. 


and construction of these excavations. "There was only one 
aperture, which served for door, window, and chimney. 
The singie room had an oval roof, which bore the grooves 
made by the flinty adzes or axes of the excavators. The 
method of digging or carving out these caves was disclosed 
by the form and direction of the grooves, which were usually 
parallel to each other, and several inches apart, while 
between, as shown by the rough surface of the stone, the 
remaining substance had been broken off. There were fire- 
places at the rear, but no place of exit for the smoke except 
the single aperture in front. Many of the dwellings had side 
or rear excavations of small size, within some of which corn- 
cobs and beans were found, evidently left by chance inhabi 
tants of a later period. Near‘the roof of many of the caves 
there were mortices, projecting from which in some instances 
there were discovered the decayed ends of wooden sleepers. 
These were of a kind of wood not recognizable asa present 
growth of the locality and unknown to the explorers. Speci- 


-mens were brought away to be examined and classified by 


naturalists. In the sides of some dwellings there were found 
small reeesses, evidently used as cupboards for the house- 
hold utensils af the family. The substance of the cliff was 
tufa, a volcantwsash quite soft and easily worked by the 


‘rude implements oythe old builders. 


Upon the top of tle+Mesa ‘or tableland above these caves 
there were found large:eircular structures, now in ruins but 
with walls to the.beight of ten or twelve feet still standing. 
They were evidently places of worship. They were built of 
square stones of nearly uniform size, about twenty inches in 


| length by six inches in width and four in thickness, cut from 


the cliff. Measurements were made of two of these struc- 
tures, one of which was 100 and the other 200 feet in diame. 
ter, and might have held from 1,000 to 2,000 people. The 
inference that these were places of worship is drawn from 
the fact that the Pueblos of the present day, who are fire 
No remains of 
altars were found, which fact is doubtless to be explained by 


' the exposed situation and the soft materials probably used 
(in the construction of such furniture. 
: this cave city, which seemed to have been the most densely 
| populated, presented many evidences of art and industry. 


The southern end of 


This locality is more broken, and offers a better chance for 


isuccessful resistance to the assaults of an enemy. There 


were found many animal forms carved out of stone. In one 
place there were two life-sized mountain lions, animals which 
are still peculiar to that region. There are also to be seen 
many smaller apimal forms, so much worn away that it can- 
not be determined what they were designed to represent. 


| Upon standing walls in this neighborhood are many hiero- 
: glyphics, which from their resemblance to the picture writ- 


ing of the living Pueblos, may, Mr. Stephenson thinks, be 
partially, if not entirely, deciphered. The great age of this 
city is proved by the vast accumulation of débris from the 
upper portion of the cliff, which covers its base. In places 
where mountain brooks have cut their way through, the ex- 


| istence of one and sometimes two rows of cave dwellings 
‘below the surface of the débrds is disclosed. Mr. Stevenson 
‘thinks that several centuries have passed since this dead city 


was in its prime. 
i 
About the Leitchfield Cave. 
A copy of the Grayson Advocate, published at Leitchfield, 


Ky. was sent to us about a month ago, together with a 


letter written by Mr. Joseph Mulhatten, of Louisville, with 
the expectation that some notice weuld be taken of their 
They profess to describe a large cavern with im- 
mense halls, rivers swarming with blind fish, a great pyra- 
mid, a Masonic altar, sarcophagi covered with Masonic 
emblems, and containing mummies, two of which the letter 
writer claims to have now in his possession. This story, 
with variations, has since appeared in several respectable 
newspapers, and it is time to let the public know that the 
whole statement is a fabrication. 

One of the persons mentioned as having explored the 
depths of this cavern is Mr. John E. Stone, a surveyor, by 
whose careful measurement it was said to have been found 


_ that the main avenue was fourteen miles long! Mr. Stone, 


however, observes, in answer to a letter of inquiry: ‘‘ Mr. 
Mulhatten’s story about the newly discovered cave near 
Leitchfield, Ky., is an utter hoax, and I never heard any- 
thing about the matter until I saw it in print!” 

The public is indebted to the same inventive brain for the 
hoax that went the rounds in 1878, about the ‘‘Grand Crys- 
tal Cave,” near Glasgow, Ky., along whose wide roads a 
carriage and span might be driven for eleven miles, and 
whose deep rivers were navigable for steamboats for four- 
teen miles! A letter from Mr. Kelly, the proprietor of this 
cave, after expressing indignation at these exaggerations, 
states that it is only three miles long, and has no rivers nor 
roads, ‘‘ though,” as he adds, ‘‘there is room for a great 
many wagons to turn around, if they were once in there!” 


—— a ae 


Gold and Silver in the Sub-Treasury. 
A change in the office of assistant treasurer makes neces. 
sary the counting ofthe deposits of gold and silver in the 
Sub-Treasury. The work of weighing and counting will 
occupy a number of officers, assisted by thirteen clerks, for 
the space of three weeks The amount of silver to be 
handled is worth $26,000,009 and weigh about 800 tons. 
There are, besides, 114 tons of gold, valued at $57,000,000: 
and $5,000,000 in notes, silver certificates, and other secu:ri 
tics, The capacity of the storage vaults is overstrained, 
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RECENT INVENTIONS. 

An improved vegetable and plant cutter and harvester has 
been patented by Mr. Robert T. Pettebone, of Wyoming, 
Pa. The invention consists of a bowl or scoop adapted to 
contain the head of a plant when cut, which scoop is pro- 
vided in front with a V-shaped recess having cutting edges 
to sever the stem of the plant and cause the latter to fall in 
the bowl. The bowl has a handle at rear. 

Billiard and pool tables have been provided with conduct- 
ors placed within the frame for conveying the balls from 
the several pockets to a common receptacle. These con- 
ductors are applied during the manufacture of the table, and 
cannot be put in a table of ordinary form without consider- 
able mutilation, besides which, the conductors not being ac- 
cessible, there is difficulty in removing the balls in case of 
stoppage, and the attendant cannot remove the balls until 
they reach the receptacle, as is sometimes desirable in order 
to save time. Mr. Patrick Ryan, of New York city, has 
patented an improved attachment, which consists in an open 
trough applied at the outside of the table in position for re 
ceiving the balls, and inclined toward one end of the table 
for conveying the balls thereto, the device heing readily ap- 
plicable to any pool table, and giving access to the balls 
throughout its whole length. 

An improved cover for sap buckets and other vessels has 
been patented by Mr. Charles D. Reynolds, of Revere, Mass. 
The invention consists in constructing a cover with an 
arched elastic projection and a downwardly projecting rim, 
whereby the cover can be applied to vessels of different size 
and will be kept securely in place. 

An improved spring-board wagon has been patented by 
Messrs. Henry F. Stearns and William F. Bidwell, of Glens 
Falls, N. Y. In this invention the under sides of the spring 
boards are provided with torsion springs, which are arranged 
to exert their force upwardly against the middle portion of 
the spring boards, so as to arch the same and promote their 
elasticity, strength, and safety. 

An improved breech mechanism that can be readily ap- 
plied to muzzle-loading guns without requiring special tools 
or skill, has been patented by Mr. David B. Duncan, of New 
Richmond, O. The invention consists in a two-part breech 
block fitted in a recess of the gun barrel, so as to be swung 
upward and slide backward in opening the breech. 


An improvement in butter packages has been patented by | 


Mr. Edward Hayward, of Frewsburg, N. Y. The object of 
this invention is to provide butter, oyster, sugar, and similar 
packages having means by which the lids are securely held 


in place upon the packages, and by which the packages may | 


be hermetically seaied, so that the handling of such packages 
is greatly facilitated. 

An improved coke furnace and feeding apparatus has been 
patented by Mr. Richard Thomas, of Carbondale, Ill. The 


object of this improvement is to provide for the convenient ; 


charging of coke furnaces, removal of coke, and the subse- 
quent handling of the same. For this purpose the inventor 


combines with the furnaces tramways provided with a wind- | 
ing engine and cars, elevators for receiving and elevating the | 


coke, and use scrapers of novel form. 

An improved adjustable instrument for planing and 
smoothing the edges of soles of boots and shoes has been 
patented by Mr. Charles A. Kilpatrick, of Athens (Orcut 
Creek P. O.), Pa. The invention consists in a handle with 
a bend or knee in the middle, and provided at this bend and 
on the under side with a curved knife and a gauge adjust- 
able in the direction of the length of the handle. A sliding 
gauge, moving at right angles to the length of the handle, 
is held on the side by a screw. 

Messrs. Otto F. Oeters and Frederich W. Stute, of St. 
Louis, Mo., have patented an automatic feed for vinegar | 
generators, in which the generator is supplied at regular in- 
tervals with regular quantities of the wash or material under- 
going fermentation. 

A novel apparatus for filtering and cooling waster has 
been patented by Mr. Robert H. Franklin, of Guadalajara, 
Mexico. The object of this invention is to furnish a porta- 
ble and effective apparatus for family and hotel use by which 
a supply of filtered and cvol water can be kept on hand for 
use as required. The invention consists in a water recepta- 
cle constructed of filtering material, and in the combination 
therewith of a vessel of porous material, in which the water 
is cooled by evaporation from the outer surface. 

Ano improvement in loom shuttles has been patented by 
Mr. Charles T. Pratt, uf New Hartford, N. Y. The object 
of this invention is to prevent blemishes from being woven 
in cotton cloth. These blemishes are caused by a thread of 
the warp breaking and becoming snarled in the shed, thereby 
preventing some of the warp threads from crossing when the 
shed is changed. Nearly all cotton looms have a stop-mo- 
tion applied in connection with the filling to stop the loom 
when the filling breaks or runs out. These devices are for 
use in connection with such stop-motion to insure the stop- 
page of the loom when a blemish is being woven. 

A new combined seed and fertilizer dropper has been 
patented by Messrs. Henry E. Brill and Dearborn Emory, of 
Waverley, O. The main object of this invention is to facili- 
tate the dropping of seed and fertilizers and insure uniform- 
ity in the amount dropped. 

An improved horse-collar connection has been naietite by 
Mr. Christopher G. Calo, of Albany, N. Y. This collar is 
light, durable, inexpensive, and of such construction that it 
can be easily and conveniently placed upon and removed 
from the horse. 

An improved combined frame or stand for receiving fur- 


naces of various sizes and one or more pots, has been patented 
by Mr. Mathias A. Laska, of New Orleans, La. The inven- | 
tion consists in a metal frame provided with legs and with 
two sliding grate frames, on which the pots are placed on} 
top, below which grates the furnace is placed on a ring rest- 
ing on two crossed bars in the lower part of the stand, this 
ring having a series of notches of various sizes, so that the 
ring can be adjusted higher or lower, according to the height 
of the furnace. 

The usual method of forming edge seams of articles of | 
clothing is to baste down the turned edges, and then stitch 
them by machine. Devices have been used to press back the 
edge on the wrong side of the garment and hold it while 
being stitched, but the right side of the garment being under. 
neath during the stitching, the shuttle stitch is formed on 
that side, which is highly objectionable. Mr. Joseph Ben- 
jamin, of Brooklyn, N. Y., has patented an improved device 
for forming the edge and gauging the width of seam while 
the garment is stitched with tlie right side upward, as in the 
hand operation. The invention consists in an attachment 
provided with a fixed tongue and adjustable gauge. 

A sulky plow patented by Mr. Leroy Brown, of Waitsburg, 
Washington Territory, is an improvement on the construc: 
tion oftthe sulky plows for which Letters Patent, Nos, 211,696 
and 226,705, were granted to the same inventor, January 28, 
1879, and April 20, 1880, respectively. The improvement 
renders it more substantial, so that it can be more conve- 
niently guided, controlled, and adjusted. 

= er rae he 
How Spiders Fly. 
BY PROFESSOR C. A. YOUNG. 

I was very much interested, a few days ago, in hearing a 
friend give an account of a manuscript she had seen, which 
was written by Jonathan Edwards when nine years old. It | 
was an account of the behavior of certain small New Eng- 
land spiders, the manner they fly through the air, and the 
way to see them best, by getting into the edge of a shadow, 
and looking toward the sun. It is neatly and carefully | 
written, and illustrated by little drawings, very nicely done. 
The philosophical tendencies of the young writer already 
appear, for his conclusion as to the ‘“‘ final cause ” of spiders 
and their flying is this: the little animals are scavengers, and 
since, in New England, the prevailing winds are west, they 
are carried to the sea in their flight with whatever filth they | 
| have consumed, and so the land is cleansed. 
| Every one knows how, in sunny weather, the little 
| creatures, standing on their heads, project from their spin- 
nerets fine filaments of gossamer, which are caught by the 
| breeze, and float off into the air, though still attached to 
\ the spider. When she perceives that the thread is long 
| enough, and the pull of the wind sufficient, she releases her 
'hold and flies away on her gossamer like a witch on her 
broomstick; by watching her chance, and letting go only 
when the breeze is favorable, she is carried to her desired 
‘haven. Experiments have been tried by placing the animals 
on a chip floated in a pail of water. So long as the air 
was in motion about them they were able very soon to escape 
from their island; but when a bell glass was placed over 
the pail, thus preventing air currents, they could not get’ 
from the island to the surrounding shore. 

But how does it happen that, on setting out for a 
voyage, the spider almost invariably ascends with her web, 
and continues to rise, until, by pulling in her thread, she 
reduces her floating power, and so comes down? Spider- | 
web, in and of itself, is not lighter than air: how, then, i 
its buoyancy to be explained? 
| Intwo ways, I think. When the sun is shining, every | 
| projecting object, likea twig or stick, absorbs heat more’ 
|rapidly than the air, becomes warmer than the air, and 
‘thus acts like an independent source of heat in generating | 
an ascending current, so that when the spider lets go her 
i hold she and her thread are carried up partly by the action 
of this current. 

But this isnot all; unless Iam much mistaken, the action 
of the sun’s rays on the thread itself and its surrounding en- 
velope of air is the main cause of its buoyancy. Air is! 
nearly diathermanous, or transparent to heat, so that the | 
solar rays, in traversing it, warm it only slightly. The’ 
spider’s thread is not so, but in the sunshine warms up 
almost instantly, heating the air in immediate contact with 
it; and then, although the spider thread alone is heavier 
than air, yet the thread and the adhering envelope of warmed | 
and expanded air taken together, are lighter than the same: 
bulk of the cooler air around, and thus constitute a quasi- | 
balloon, on which the spider sails away. Of course, if this: 
is so, the poor creatures cannot sai] much on cloudy days 
and I think, in fact, they do not. 

I have tried a few experiments to verify the idea, and so. 
far as they go they all confirm it. For instance, one day in ' 
the autumn of 1880, when the air was full of floating gos- | 
samer, and there was no wind blowing, I caught some of ; 
the filaments at the end of a little stick, to see how they | 
would behave. So long as I stood in the sunshine they 
streamed straight upward, tugging with almost a breaking 
strain; as soon as I stepped into the shadow of a building, . 


they lost their spirit, and drooped abjectly; the moment Ij 


b 


put them in the light again they resumed their buoyancy. | 
It is of course possible that in the shade there were -local 
downward air currents to account for their behavior; but | 
once a cloud passed across the sun, and they drooped then, 
just as they did behind the building. 

The same theory will explain the buoyancy of any minute 
particles of dust or smoke, So long as the sun shines, they 
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will absorb its rays, become warmer than the air, and sur- 
round themselves with a buoyant envelope, which will carry 
them up, if they are not too heavy in proportion to their 
surface. But if the air is still and the sun obscured, they 
will settle down near the earth, in the way we are ail familiar 
with in muggy weather. Of course, if there is much wind, 
this will mainly control their movements, and neither their 
buoyancy in sunshine, nor their gravity in shadow, will be 
particularly noticeable.-—Boston Journal of Chemistry. 
_ e+ - o 
Gravitation. 

The balance has been applied by Herr v. Jolly, at Munich, 
to the prcblem of gravitation thus (Wied. Ann., No. 10, 
Nature): The instrument was placed in the upper part of a 
tower, and from each of the scales depended a wire (through 
a zinc tube) having a second scale at the lower end, 21:005 m. 
below. These lower scales were 1°02 m. from the ground, 
so that a lead ball one meter in diameter might be brought 
under one of them. A body brought from an upper scale 
into a lower one has an increase of weight corresponding to 
its degree of approach to the earth’s center and to the increase 
of acceleration. When the lead ball is brought under the 
same lower scale its pull is added. The difference of the 
increments of weight, with and without the lead ball, indi- 
cates the amount of pull of the latter, and the quotient of this 
pull and that of the earth alone furnishes a means (with the 
law of gravitation) of comparing the density of the earth 
with that of the lead, and, the latter being known, of de 
termining the mean density of the earth. Referring to the 
original for details, we merely state that the author finds the 
mean density 5-692 (probable error not more than + 0°068). 
This agrees more or less with other determinations; from 
the mean of those with the torsion balance it diverges 


about 2 per cent. 
t+ 8 Oe 


Iodine Reactions. 

The use of iodine as a test for starch is fortunately now 
well known, and as the dark blue color which this reagent 
strikes directly it comes in contact with the slightest trace 
of starch is so marked, the test is one that is readily appre- 


; ciated even by those inexperienced in chemical operations. 
| There are, however, several precautions necessary in the use 


of this test; in the first place, the iodine solution must be 
prepared by dissolving a little iodine in a solution of icdide 
of potassium, which is a far better solvent than alcohol, as 
the latter sometimes interferes with the reaction; then the 
solution to be tested for starch must be cold, for the blue 
color is destroyed by heat, and on no account must it be 
alkaline, otherwise the iodine enters into combination, and 
no longer exists as a free agent. Care should be taken not 


‘to add an excess of the iodine solution, for its strong yellow 
, color is liable to neutralize the blue of the starch compound, 


the resulting green color being far less marked, and less easy 


-to detect, especially when only small quantities of starch 


occur. When a solution contains dextrine, as well as starch, 
the latter is not so easy to detect, because the characteristic 


: blue color is masked by the red or brown color struck by the 


dextrin. In sucha case it is well to gradually heat the 
liquid, for the brown color produced by dextrin is destroyed 


‘at lower temperatures than the starch color, and when the 


latter has also disappeared it willreappear again as the liquid 
cools, before the brown color of dextrin iodine reappears; in 
this way we are enabled to detect small quantities of starch 
in the presence of dextrin. ‘ 
a te 
Artificial Port Wine. 

Dr. Collenette, a Jersey physician of temperance princi- 
ples, lately gave a lecture on the ‘‘Manufacture of Old 
; Crusted Port.”? One of the audience was requested to 
purchase from a local wine merchant of repute a bottle of 
port, for which he paid six shillings. This, with cobwebs, 
etc., was deposited on the lecturer’s table. Dr. Collenette 
then stated he would, in the course of a few minutes, pro- 
duce a similar article at a cost of five furthings. A judge—a 
' gentleman said to be well qualified—was then elected by the 
meeting. A committee was chosen to come on to the plat- 
form and witness the operation; this consisted of weighing 
, out ingredients. The basis of the composition was cider; 
bullock’s blood was used for a rich tawny color, tartaric acid 
to give age, cream of tartar mixed with gum water was 
,Smeared on the inside of the bottle and gave a beautiful 
crust. Outside, cowbebs with dust and whitewash were ap- 
. plied to give an ancient look, and the bottle was stoppered 
with a well-stained cork. The expert was introduced, and 
| tasted a glass from each boitle, declaring, with a knowing 
wink at the audience, that the wine @ la Collenetie was the 
; genuine article; the temperance audience of course applauded 


, to the echo. 
hig Ns ea a 


An Extract of Malt, : 
The analysis of a dry extract of malt manufactured in 
Dresden, for pharmaceutical purposes, gave the following 


results: 

Moisture .....0 12. sees eeee ees gigisdweisioabcieeisic's’s 2°02 per cenk 
Protein substanees ........ cc. sececece secs ecee cece ya 
Fatty substance . 002... .scceeees eect sere eeeee eens oR“ 
Soluble carbohydrates. . .....ccssceseeeeeeeerees esso 
Insoluble carbohydrates........0....000 seeeeevees o4“« & 
Mineral matter... 0.2.2... cece eee cece sce ceeecees 164 “ “ 
Phosphoric acid.... .........seeseeeee eens batee ves O55 “fs 


This extract occurs as a light powder of a paie yellow 
color, possessing a pleasant smell and taste; it is slightly 
soluble in cold water, has an acid reaction, and is very 
hygroscopic. 
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Husiness and Personal. 


The Charge for Insertion under this head ts One Dollar 
a line for each insertion ; about eight words toa line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 


Mr. J. O. Hoadley, the eminent practical engineer, 
referring to H. W. Johns’ Asbestos Covering for Steam 
Pipes and Boilers, says: “I know of no other at once 
80 economical] and so effectual.” 


Chemist’s Pocket Book.—For Chemical Manufactur- 
ers, Metallurgists, Dyers, Distillers, Brewers, Sugar Re- 
finers, Photographers, etc. By Thomas Bayley. $2, mail 
free. E. & F. N. Spon, 446 Broome St., New York. 


Machinists wanted.—First-class Fitters or Vise-hands, 
Williams, White & Co., Moline, Il. 


For Walrus Leather, Bull Neck Emery, Glue, Crocus, 
and Composition, write Greene, Tweed & Co., N. Y. 


To Lehigh Valley Emery Wheel Co., Lehighton, Pa.: 
“*Have tried all known makes of wheels, and yours are 
the ones we shall use in future.” C. H. Filley, V. P. 
Excelsior Mfg Cu., St. Louis, Mo. 


Patent Wanted.—I want to buy whole or part interest, 
or manufacture on royalty. Address H.C. Lyon, New 
York. 


Manufacturers, Steam Boiler Owners, Towns and 
Cities desiring pure water, send for circular to the 
Newark Filtering Co., Newark, N. J. 


For Sale Cheap—6 Lathes, 2 Planers, 5 Upright Drills, 
1 Fowler Press. All on hand. York & Smith, Clevel’d, O. 


Malleable and Gray Iron Castings to order, by Capital 
City Malleable Iron Co., Albany, N. Y. 


Electric Lights.—Thomson Houston System of the Arc 
type. Estimates given and contracts made. 631 Arch,Phil. 


ForPower & Economy, Alcott’s Turbine, Mt.Holly, N.J. 


Combination Roll and Rubber Co., 27 Barclay St., 
N.Y. Wringer Rolls and Moulded Goods Specialties. 


Send for Pamphlet of Compilation of Tests of Turbine 
Water Wheels. Barber, Keiser & Co., Allentown, Pa. 


List of Machinists in United States and Canada, just 
compiled; price, $10. A.C. Farley & Co., Philadelphia. 


Presses & Dies (fruit cans) Ayar Mach.Wks., Salem,N.J. 


Latest Improved Diamond Drills. Send for circular 
to M. C. Bullock, 80 to 88 Market St., Chicago, Ill. 


Telegraphic, Electrical, and Telephone Supplies, Tele- 
graph Instruments, Electric Bells, Batteries, Magnets, 
Wires, Carbons, Zincs, and Electrical Materials of every 
description. Illustrated catalogue and price list, %2 
pages, free to any address. J. li, Bunnell & Co., 112 
Liberty St., N. Y. 


Wood-Working Machinery of Improved Design and 
Workmanship. Cordesman, Egan & Co., Cincinnati, O. 


Abbe Bolt Forging Machines and Palmer Power Ham- 
mersaspecialty. S.C. Forsaith & Cu., Manchester, N. H. 


The Sweetland Chuck. See illus, adv., p. 450. 


“How to Keep Boilers Clean,’ and other valuable in- 
formation for steam users and engineers. Book of 
sixty-four pages, published by Jas. 
John St., New York, mailed free to any address. 

4to 40 H. P. Steam Engines. See adv. p. 382. 


Supplement Catalogue.—Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Scr- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co., Publishers, New York. 


Skinner’s Chuck. Universal, and Eccentric. See p. 449. 
Split Pulleys at low prices, and of same strength and 


appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadeiphia, Pa. 

Malleable and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Company, limited, Erie, !?a. 

Presses & ‘Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Corrugated Wrought Ironfor Tires on Traction En- 
gines, etc. Sole mfrs., H. Lloyd, Son & Co., Pittsb’g, Pa. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. E. W. Bliss, Brooklyn, N. Y. 

Learn Telegraphy. Outfit complete, $4.50. Catalogue 
free. J. H. Bunnell & Co., 112 Liberty St., N. Y. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 412. 

Ajax Metals for Locomotive Boxes, Journal Bearings, 
etc. Sold in ingots or castings. See adv., p. 449. 
Draughtsman’s Sensitive Paper.T.H.McCollin, Phila.,Pa. 

For Rubber Packing, Soap Stone Packing, Empire 
Packing, and all kinds, write Greene, Tweed.& Co., N.Y. 


List 27.—Description of 3,000 new and second-hand 
Machines, now ready for distribution. Send stamp for 
same. S.C.Forsaith & Co.,Manchester,N.H., and N.Y.city. 


Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills. Also manufacturers of Solo- 
man’s Parallel Vise, Taylor. Stiles & Co.,Riegelsville,N.J 


Rollstone Mac. Co.'s Wood WorkingMach’y ad. p. 12. 


Common Sense Dry Kiln. Adapted todrying all of ma- 
terial where kiln, etc., drying houses are used. See p.13. 

Peck’s Patent Drop Press, See adv., page 30. 

For best Portable Forges and Blacksmiths’ Hand 
Blowers, address Buffalo Forge Co., Buffalo, N. Ye 


The Brown Automatic Cut-off Engine; unexcelled for 
workmanship, economy, and durability. Write for in- 
formation. C. H. Brown & Co., Fitchburg, Mass. 


Paragon School Desk Extension Slides. See adv. p. 30. 
Fire Brick, Tile, and Clay Retorts, all shapes. Borgner 
& O’Brien, M’f’rs, 23d St., above Race, Phila., Pa. 
Clark & Heald Machine Co. See adv., p. 413. 


The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa..can prove’by 15,000 Crank Shafts, and 
10,00 Gear Wheels. now in use, the superiority of their 
Castings over all others. Circular and price list free. 

Diamond Saws. J. Dickinson, 64 Nassau St., N. Y. 


The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New. York. 


Supplee Steam Engine. See adv. p. 80. 


F. Hotchkiss, 84 : 


For the manufacture of metallic shells, cups, ferrules, 
blanks, and any and all kinds of small press and stamped 
work in copper, brass, zinc, iron, or tin, address C. J. God- 
frey & Son, Union City, Conn. The manufacture of small 
wares, notions, aud novelties inthe above line, a spe- 
cialty. See advertisement on page 28. 


Brass & Copper in sheets, wire & blanks. See ad. p.80. 


Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schools, colleges, and home entertain- 
ment. 116 page illustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau St., New York. 


New Economizer Portable Engine. See illus. adv. p. 29. 


Hand and Power Bolt Cutters, Screw Plates, Taps in 
great variety. The Pratt & Whitney Co., Hartford, Ct. 


For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St.. N. Y. Wm. Sellers & Co. 


Ball’s Vari bie Cut-off Engine. See adv., page 30. 


Wm. Sellers & Co., Phila, have introduced a new 
injector, worked by a single motion of a lever. 


Saw Mill Machinery. Stearns Mfg. Co. See p. 29. 
Tight and Slack Barrel machinery a specialty. John 


Lightning Screw Plates and Labor-saving Tools, p. 30. 


ley Machine Co., Easthampton, Mass. 


Geiser’s Patent Grain Thrasher, Peerless, Portable, 
and Traction Engine. Geiser Mfg. Co.,Waynesboro, l’a. 


HINTS '[0 CORRESPONDENTS. 


No attention will be paid to communications unless 
accompatied with the full name and address of the 
writer, 

Namesand addresses of correspondents will not be 
given to inquirers, 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor deciines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot. be expected to spend timeand Jabor to 
obtain such information without remuneration. 

Any numbers of the ScreNTIFIC AMERICAN SUPPLE- 
MENT referred toin these columns may be had at this 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so as to avoid errorin their identi- 
fication. 


(1) J. D. W. asks: What is the cause of 
steam pipe and fittings corroding and rusting inside? In 
some cases portions are entirely eaten away until leaks 
are formed. A. The action noted is attributed to the 
presence in the steam of much free oxygen and car- 
bonic acid and sometimes sulphites—derived from sul- 
phides present in the water, 


(2) W. A. K. asks: 1. How can I transfer 
a photographic print on glass in order to paint it? A. 
Try the following: Separate the paper print from the 
background by steaming it; dry thoroughly, and having 
given the warmed glass an even coating of clean balsam 


surface thus prepared, smooth it out, and let it stand in 
a-cool place until the varnish has hardened. Then ap- 
ply water, and with a soft piece of gum rubber rub off 
the paper so as to leave the photographic image on the 


make a pavement that will wear equal with brick—the 
proper quantity given? A. Use hydraulic cement, or 
cement and water-glass, See ‘‘ Footwalk Pavements,” 
in SUPPLEMENT, No. 82, and ‘‘ Water glass,”’ page 16, 
vol. xlv., SCIENTIFIC AMERICAN. 


(8) C. Q. H. asks: 1. How can I purify 
and clarify beef gall (ox gall) for cleaning and col- 
oring silk, etc.? A. Evaporate the fresh gall to a 
sirup, aud then spread it out in a thin layer on a plate 
placed near the fire. This is the Pharmacopeia plan, but 
it takes none of the color out of the substance. lt sim- 
ply desiccates the bile, which can in this condition be 
preserved from putrefaction for any length of time in 
stoppered bottles. If fresh ox gall is evaporated on a 
water bath and then treated with alcohol, the mucus 
and epithelium are precipitated, but the coloring matter. 
still remains, and is not precipitated or discharged by 
digesting. Again: boil one pint of fresh ox gall withone 
ounce of alum, and in another vessel a second pint with 
one ounce of common salt. After standing three months 
in separate bottles, the clear portion from these solutions 
is to be mixed for use. But the solutions do not be- 
come altogether clear, although they keep well. Ox gall 
is thoroughly decolorized by acidulating it slightly with 
acetic acid and passing through it a stream of chlorine 
gas. 2, Can youtell us how mucb. coal—how many 
tons—is annually used in the United States for heating 
‘and steam making purposes? A. About sixty million 
tons per annum. 


(4) A. L. asks: Will you please give a receipt 
for making nitrate of iron? A, Iron (scrap), 544pounds; 
nitric acid, 2 gallons. Put the acid into a six gallon 
pot (stoneware), and gradually add the iron until the 
whole quantity has been taken up by the acid. It is 
best to keep the acid warm while dissolving the iron. 
Silk spirits or nitro-sulphate of iron, sometimes called 
nitrate of irou, is prepared as follows: Nitric acid 
(strong), 2 gallons; copperas (iron sulphate), 24 pounds; 
put the acidin a stoneware pot in a warm place and 
giadually introduce the copperas. If the acid cannot 
be conveniently warmed put in a quart of hot water 
with the acid. 


(5) A. J. M. writes: To prevent a horse 
| ftom cribbing [covered the feed trough with pieces of 


Greenwood & Co., Rochester, N. Y. See illus. adv. p. 30. | : - ‘ 
| When immersed in a liquid conductor and connected by 


Don’t buy a Steam Pump until you have written Val- ' 
{ 


or negative varnish, place the face of theprint on the , 


varnished glass. 2. Also, what can I use with sand to! 


: Car coupling, BE. 1. Janney 


| Car wheel, 8S. H. Walz 


{sratitiet such as is used in billiard tables. It has an- 


swered the purpose perfectly. 


(6) J. V. Q. asks: Is there really such an | chair. 


instrument as a ‘‘divining*’ or “ mineral” rod or mag- | 
net, by means of which minerals, gold, silver, etc., can ' 
be traced in the earth? A. The dipping needle (mag- | 


net) is sometimes employed in tracing bodies of mag- 
netic iron ore, but no instrument has yet been devised 
that has proved of any practical value as a means of 
prospecting other ores or metals. 


() B. & B., of O., have in acoal house 
adjoining a mill 2,000 bushels of slack and nut coal, 
from which they use 40 bushels per day. The mass is 
beginning to heat. Is there danger of the coal taking 
fire? A. Many instances of spontaneous combustion of 
coal, probably always containing pyrites, are on record. 
Probably in this case sufficient warning of real danger 
would be given in the daily inspection. 


(8) W. M. B. asks: What are the propor- 
tions between iron and copper. If accidentally in contact 
in a liquid, wil) a current leave the iron for the cop- 
per? A. Iron is more electropositive than copper. 


awire acurrent of electricity passes from the iron to 
the copper through the liquid and back again to the 
iron through the wire, 


(9) R. E. M. asks: 1. How to make enough 
varnish for a Violin; some kind that will not be affected 
by the moisture of the chin? A. See receipt on page 
394, answer No. 2, vol. xliv. 2 Are the rivets of large 
boilers, such as steamboat, railway, etc., hot or cold 
when they are being riveted? A. Hot. 


(10) C. O. MN. asks: Can you tell me of 
some remedy for a watch that has been affected by elec- 
tricity in visiting the enzineroom of an electric machine? 
A. Youcan demagnetize your watch by placing itin a 
helixconnected with a strong battery or magneto ma- 
chine, by rapidly reversing the current passing through 
the coil and at the same time gradually diminishing the 
strength of the current until it is nil. 


MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 


good sheets would be worth from 25 cents to $2 a 
pound. See “ Mica and its Utilization,” page 257, vol. 
xlv.—W. J. K.—A bituminous substance, probably de- 
posited from an alkaline liquid. 


(OFFICIAL.) 


INDEX OF INVENTIONS 


FOR WHICH 
Letters Patent of the United States were 
Granted in the Week Ending 


December 27, 1881, 


AND EACH BEARING THAT DALE. 
[Those marked (r) are reissued patents.] 


A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent issued 


| since 1866, will be furnished from this office for 25 cents. 


In ordering please state the number and date of the 
patent desired and remit to Munn & Co., 3% Park Row, 
New York city. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the speci- 
fications not being printed, must be copied by hand. 


++ 251,481 
251,567 
++ 251,353 
251,388 


Abdominal supporter, E. C. Glinning 
Adding machine, D. M. & J. A. Fulwiler. 
Animal shears. J. A. Ducom 
Animal trap, W. Swartz. 
Annunciator and operating table for telephone 

lines, C. M. Root « 251,640 
Attrition mill, H. A. Due, Jr... -. 251,535 
Automatic gate, Austin & Chamberlain, 251,498 
Baling press, P. K. Dederick +» 251,421 


Bar. See Car draw bar. 

Barrel cover, J. Lamont ..........ccecseeeeeees ++ 251,603 
Barrel windlassing machine, J. Greenwood. 251,575 
Basket, folding cotton, G. W. Starr............ 251,651 


Bed or mattress supporting frame, F. A. Palmer. 251,630 
Belt, drive, B. H. Stiles + 251,483 
Belting machine, J. Reese. 251,377 
Berth, self-leveling, J. I. Porter. 251,632 
Berth, sleeping car, W. R. Ware. 251,489 
Bicycle, J. AMESS........0eeeeee vee - 251,398 


Bit. See Bridle bit. 

Bluing paddle, A. E. Spencer...........ccceseecceees 251,384 
Board. See Dash board. 

Boat. See Life boat. 

Boiler for domestic purposes, EK. P. Bryden .. « 251,518 
Boiler testing apparatus, S. Rue..... ....... 251,467 


251,568 
251,453 
251,647 


Boot and shoe crimping board, C. R. Gibbs 
Boot and shoe nailing machine, E. Merritt. 
Boot strap, G. B. Siegenthaler . 


Bottle, glass, W. H. Fuller........ » 251,566 
Bottles, instrument for opening internally stop- 
pered, H. Codd........cccccceeeeeetececeececseees 251,525 


Box. See Sluice box. 


Box fastener, G. L. Jaeger..... +» 251,592 


Box fastener, C. Martell 251,449 
Box nailing machine, J. H. Swift............0006 0+ 251,484 
Bridle bit, J. A. Fairbanks peiseeeed . 251,424 
Broiler, D. A. Dickinson..... 251,531 


251.586 
251,481 
251,637 
251,432 
- 251,451 
251,662 
251,572 
251,416 
e+ 251,673 
«+ 251.594 
+ 251,866 
+ 251,619 


Bucket, well, W. T. Hendricks 
Buffing machine, J. H. Stevens.. 
Building, J.R. Rhinehart . 
Burial case. M. Goff............+ 
Button hole finishing tool, J. McGuigan 
Calipers, G. B. Webb wees 

Cap, P. Goldmann 
Carbureting apparatus, G. w. Crowell. 
Carburetor, W. T. Barry.. 


Car coupling, D. Keethler 
Car coupling, H. Merz 
Car draw bar, railway, A. L. Anderson 251,496 
Car starter, C. W. Stiff « 251,386 
Car ventilator and air purifier, railway, F. A. Bruns 251,407 
251,661 


Cars, draught and buffing apparatus for railway, 

Coulter & Hibbert. ap 
Cars, ventilating window for railway, J. M. Forbes 251,426 
Card, sample, W. A, Laverty « eeeeeee 251,606 
Carpet beating machine, J. Spaulding. . 251,480 
Carriuge bow top, L. Murray..,., 251,626 


. 251,414 | 


Carriage top, L. Schmetzer 251,472 
Carrier. See Egg and fruit carrier. 
Case. See Burial case. 
See Child’s chair. Convertible chair. 
Fojding chair. 
Chandelier, electric, T. A. Hdison........... 2.2.6. 251,553 
Chandelier, extension, J.T. Bruen,. . 251,516 
Chandelier hook, C. Maschmeyer.................4. 251,613 
Child’s chair, seesaw, wagon, and swing, com- 
bined, T. C. Keeler . 251,602 


+ 251,641 


Chisel, mortising A. E. Rowley.. “ 
- 1,3 90 


Cigar bunch press, E. Toman 


; Clay crusher and separator. Wallace & Kramer... 251,660 
| Cleaner. See Stove pipe cleaner. 
Clock escapement, C. Reinhardt... 251,379 
Clock movement, W. E. Doolittle « 251,582 
Clock movement. A. E. Hotchkiss...... seeeeeseec es 201,363 
Clock pendulums, suspending, H. H. Ham, Jr. ... 251,360 
Cockeye and clip, C. L. Lewis.... +» 251,369 
Collar pad, horse, F. F. Kanne... .. 251,600 
Coloring matter or dyestuff, H. Baum (r) 9,986, 9,987 
Colter, plow, A. J. Kersh...........0.ee0s0e ++» 251,602 
Conductor, undérground, T. A. Edison . 251,552 
Convertible chair, B. C. Wil8OM..........ccceeeeeeee 251,396 
Cooker, feed, J. W. Gilmore............ccceeeeeee eee 251.356 
Cooking apparatus, steam, D. Grove... «. 251,578 
Cooling or congealing liquids and separating crys- 
tals therefrom, process of and apparatus for, 
Wi Bell :cicccteeerecic sie be ses gastro ee ae cash edeae 251,512 
Cork drawing machine, A. Muir 2 251,455 
Cornice, curtain, G. Baldwin . +» 251,503 


| 


Carriage jack, H. H. Brundage....oo. ..cocsreeneees 951,677 | 
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' Dredging machine, C. ‘I. Allen.. 


J. W. B.—The mica is probably worth developing; Drop light. electrical, T. A. Edison 


i Hasel, telescoping, A. Herzog...... ro 


Corset, M. Adler . 251,493 
Coupling. See Car coupling. 
Thill and pole coupling. 
Crusher. See Clay crusher. Grain crusher. 
Cuff holder, F. Bain. .... 
Cultivator, A, Creech 


Cultivator, A. Tschop 


Thill coupling. 


Cut-off, T. Clark segeseo wens 251,350 
Cutter. See Thread cutter. 
Dash board, A. Z. Boda....... . . 251,514 


Dental bit holder, H. C. Register. 
Dentist’s broach, O. Johanson 
Die. See Screw cutting die. 
Door check, G. W. Winters 251,491 
Door spring, P. K. O’ Lally « 251,457 
Dovetail tonguing and grooving machine, F. Chi- 
chester....... ...+ 


~» 251,461 


251 349 
‘ + 251,495 
Dress fitting, adjustable support for persons dur- 

ing, C. F. Bartlett 
Drier. See Fruit drier. Grain drier. 


» 251,559 
sesadee seeeeee 251,238 
Egg and fruit carrier, J.J. Mctntire .. ..........5 251,617 
Electric light, T. A. Edison « 251.538 
Electric lighting, system of, T. A. Edison. .251,542, 251,551 
Electric machine, dynamo, ‘I’. A. Edison........ os 251,537 
Electric machines, regulator for dynamo, T. A. 


BQISON oo esc eed isin seers cea ceive eiesedicsecuieese ss + 251,555 
Electric machines, regulator for magneto or dy- 

namo, T. A. EdisOn.........006 6 cesceeceeeceeees 251,556 
Electric meter, T. A. Hdison........ ...eeeeeeee oes 251,545 


Electrical generation and distribution, system of, 
H. 8. Maxim. - 251,450 


Electrical governor, T. A. Edison 251,547 
Electro-magnetic motor, T. A. Edison « 251,541 
Elevator. See Water elevator. 
Embroidering and apparatus therefor, method of, 

+ 251,579 
Embroidery machine, E. Ross « 251,381 


End gate, wagon, S. D. Davis. 
Evaporator, J.C. Gunn 
Fan, fly, T. A. Martin 
Fanning will, I. M. Hutches. 
Fare register and recorder, N. A. Ransom . 
Fence, barbed, G. E. Barker.... 

Hence. portable, J. Giger........ 

Fertilizing compound, E. J. Houser......... 
Filtering liquids, apparatus for, J. B. Moore. 
Fire extinguishing apparatus, H.S. Maxim 
Flour packers, attachment to, J. P. Ward. « 251,392 
Flux, H. Glass. Pu + 251,570 
Folding chair, E. J. Smith. ais 


seo 251,612 
wee 251,443 

« 261,634 
251,505 
+ 251,569 
- 251,364 
« 251,624 
« 251,614 


261,478 
Frame. See Bed or mattress supporting frame. 
Pocketbook frame. Roving frame. 
Fruit drier, R. E. Burns..............05.ceceeeeeeeeee 251,408 


Fuel and process of manufacturing the same, G. 

+o. 251.458 
> 251,485 

- 251,436 


Furnace, H. R. Taylor 
Gas pressure regulator, R. F. Hatfield.. 
Gate. See Automatic gate. End gate. 

Generator. See Steam generator. 

Glove fastener, W. D. Thompson...........ssee.005 251,655 
Glove fastening, A. Bottger wee 251,515 
Glove, husking, J. F. Glidden 


Grain crusher, J. & R. Reid (r) - 9,992 
Grain drier, H. Louis........ « 251,372 
Grater, nutmeg, A. E. Francis +» 251,427 
Grinding and amalgamating pan, F. A. Hunting- 

ton Soa vee 251,442 
Grindstone tool holder, G. G. & B. D. Bayha. » 251,510 
Guano, manufacture of fish, G. B. Oakes........... 251,628 
Guard. See Pendulum guard. Railway stock 

guard. 
Gun, magazine, A. F. Bellinger 251,344 
Hair, treating hog, J. Lippincott.. + 251,446 
Halter for horses, E. Barnard............. eee 261,506 
Hammock and frame, portable covered, N. Vize- 

NCH F..5sccaeen ceeaecacseses coe oie. esio sie pulnia'e ities wee 251,488 
Handle. See Tinware handle. 
Harrow, J. W. & S. H. Cawley.. eee 251,411 
Harrow, M. Daley............ . 251,418 
Harrow, E. W. Herendeen o» 251,587 
Harvester binder, S. D. Locke » 251,447 
Harvester finger, C. J. Johnson...... eee 251,595 
Hat sizing and scalding machine. J. R. Russell . . 251,470 
Hats, beating up machine for making napped, 3, 

BR. Russell .......cccccccsceeccese cose sessceoenes 251,471 
Hats, machine for sticking naps on felted, J. R. 

_ Russell. + 251,469 
Hay knife, H. O. Turner (r). 9,991 
Headlight, C.'T. Ham....... . 251.680 
Hinge, automatic gate, W. Hull......-..... .. » 251.589 
Hinge, spring, G. L. Jaeger » 251,591 
Hog nose trimmer, S. & F. Lane » 251,604 
Holder. See Cuff holder. Dental bit holder 

Grindstone tool holder. ead end crayon 
holder. Rein holder. Sash holder. 
Hook. See Chandelier hook. 
Horseshoe, G. H. Reynolds .. « 251,636 
Horseshoe nail blanks, manufacture of, * 
MAN GPs. 5 5 seeilons ite see er iagee athe desk ode eee ten ds 251,454 
Indicator. .See Station indicator. 
Indigo blue, manufacture of soluble derivatives 
Of j:A:. Baey er cii0c. ixtis ad cee ada ee Ab ieasiedons 251,501 


Indigo, manufacture of artificial. A.Baeyer. 251.499, 251,500 
Indigo, preparation of new material for the manu- 


facture of artificial, A. Baeyer................65 251,671 
Inking pad, R. H. Smith. ........cc cscs eee + 251,383 
Insulated cables, manufacture of covered wire 

for, H. A. Clark (r)s...cscccscccscccsccsesssccsces 9,989 
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iInsuiated material, machine for covering wire 4 

With, H. A. Clark (7... 1.2... ec ccc nee e ee cee eee 9,988 
Insulating composition or compound for coating 

electric and other wires or conductors, F. W. ' 

Schroeder 251,473, (251,474 
Jack See Carriage jack. Railway track jack. 

Jar. See Slop-jar. ° 
Joint. See Railway rail joint. 
Knife. See Hay knife Mincing knife. 
Lamp or socket and holder, electric,T. A. Edison. 251,554 | 
Lamp and the manufacture thereof, electric, 1’. : 
251,549 
251,546 
Lamp, electric, R. A- Johnston +» 251,599 
Lamp, incandescent electric T. A. Edison... . 251,548 | 
Lamp socket or holder, electric. E. LH. Johnson... 251,596 
Lamps, carbon for electric. T. A. Edison « 251,540 
Lamps, manufacture of electric, T. A. Edison..... 251,544 
Lantern, D. C Baughman,.........ceseeereee . 251.509 
Lard, refining and hardening. W. Ohara. « 251,629 
Lasting machine, C. W. Glidden . 251,430 
. 251,452 
Lasting machine, Thompson & Mower... 251,487 
Lead and crayon holder, P. Schrag sees 201,646 
Leader hooks, machine for making, I. N. Doremus 251,423 
Leather blacking. coloring, and dressing machine, 

F. B. Batehelder eee. 251,401 
Lever. compound, J. & N. Hiatt. + 251,681 
Life boat, W. Lockerby . 251,611 
Light. See Drop light. Electriclight. Headlight. 

Link bending machine, L. Acheson .... ........... 251,397 
Loom harness; mechanism fo: ,depressing, J1. M. 

Farr,......60% Co tesapa vated . 251,564 
Loom swivel rack, 3. Weston + 251,664 
Magneto-electric machine, A. E- briggs (r) 9,993 
Magneto or dynamo-electric machine, T. A. Edi- 

BON 32 die sanittes Sacheeeseae snd Roeaephasea Nes 251,550 } 
Mail pouch fastener, R.-H. Flewitt.. ... 0... 2.05 251,361 
Manure, etc., apparatus: for gathering and loud- 

ing. BE. B. & D. S: White...... cee eerie eee 251,394 
Matches, manufacture of friction, L. Wagner..... 251,391 
Mattress. wire, A. W. Stewart.. .........-.seeeseeee 251,482 
Metal articles, ornamenting and protecting, E. R. 

Cahoone ét Al..........005 weeee 251,409 
Metullic fastener, G. W. McGill... 251,616 
Meter. See Electric meter. Webermeter. 

Milk pan Cover. D. J. Davis... .6.... cece ccceeree eens 251,420 
Mill. See Attrition mill. Fanning mill. 

Mimcing knife, M. R. Reeves 251,378 
\itten. I. A. Robinson........ 2 251 082 
Moulding machine, J. Anderson ... 251,497 
Motion, device for converting, F. Elbing.......... 251,560 
Motor. See Electro-magnetic motor. 

Mowing machine, ©. Smith 251,479 | 
Mowing machine, 'A. Telfer. +. 251,389 
Net, fly. J..A.Stiteler ........ -. 251,653 
Nose ring, P: Drais.... ... . 251,533 
Nozzle, spray, P. Long et al. . 251,448 ! 
Oiler loconrotive, Brooks & Bowen..... ..... ..+.. 251,496 : 
Organs. expression bellows for, Evans & Jarrett. 251,562 | 
Ovens. pole rest for annealing, N. Granger’ ....... 251,573 
Pad. See Collar pad. Inking pad. | 
Pail. dinner, H. Huth ... 1.5 cic see ce cece cee cee ees 251,444 
Paint for roofs, etc., A. E. Brockett . 251.676 
Pan. See Grinding and amalgamating pan. 

Pantaloons, W. W. Beach : 251,511 
Paper bag machine, A. Beyer... 251,402 ; 
Paper pulp, etc., and the apparatus therefor, 

manufacturing human and other figures by i 

moulding them from. F, F. Bastier............. 251,508 \ 
Paper pulp. machine for pressing and ‘finishing 

hollow articiesfrom; W.J. Keefe ............ * 251,365 
Papér with celluloid and other materials. water- i 

proofing, W: B. Carpenter a ~ 251,410 | 


Pendulum, adjusting, J. F. Lash 
Pendulum guard. H. Slusher: 
Piano action, upright. I. Bullard.. 251,348 | 
-Pianoforte, upright, J. Hardman 251,581 i 
Pills, lozenges, etc., machine for the manufacture j 
of compressed, J. H. Gill.....: 251,678 
Pipe: connection; F. Holt _ . 251,441 
Pipe-drawing apparatus, P. Patterson . 251,459 
Planter. corn, N. O. Starks.. 251,650 
Plow. J. Kinig... Be ee » 251,445 
Plow, D. Lindahl... 0.2 2. ++ 251,370 
Plow. roller, C. F. Goddard. > 251,857 
Plow, steam, B. S..Benson .. « 251.513 
Pneumatic dispatch apparatus, G@. W. Storer. . 251,654 
Pocketbook, M. F. Langfeld » 251,605 : 
Pocketbook frame, ©. Scherer .. . 251,645 
Power from steam engines or Other motors, trans- 
mitting, H. A. Jamieson...........cceeeeeeeeeeee 
Press. See Baling press. Cigar bunch press. 
Pressure regulator for fermented liquids, W. R. 


251.368 | 
251,648 


251.598 


251,428 

251,486 | 

251,456 

Pulley balancing: apparatus, W. Hetherington.... 251489 
Pulley, self-lubricating loose. ‘C..\V. Wilder.. 251.666 
Pump, W. L. Chipley 251,523 


Pump J. T. Coleman 
Pump, J. Harris.......68.c cee ceeee eee Side disie's esis . 
Pump for air, gases, etc.. compressing. 8. D. Lount 
Pump piston, C. M. Hanson.... 
Pump, vacuum, ‘I’. A. Edison 
Rack. See I.oom swivel rack. 

Railway brakes, valve arrangement for pneu- 


251,413 
251,582 | 
251,373 
251,580 
251,536 | 


matic, G. Westinghouse, Jr.......cee.seeeeeee eee 251,490 
Railway rail joint, R. I. McConnell............. «+ 201,375 
Railway rails, bending, R. Fagan............ . 251,563 
Railway stock guard, T. F. Davidson. . 251,419 
Railway switch. M. R. Dahlgren.. «. 251,417 
Railway track jack. L. J. Crecelius. - L415 


Railways and tramways. permanent way of, W. 


Morris 251,625 
Reaper. self-raking, D. L. Emerson . 251,561 
Reflectorand means for supporting the same,.C. 


F. Burnap.. 
Refrigerator. J Alexander 
Register. See Fare register. - 
Regulator -See Pressure regulator. 


« 251,522 
» 251.494 


Rein holder. N ‘S: -Whitney......0.......6.0.00 sees 251,665 
Ring. See Nose ring.- eae e 

Rock drilling-machine. A; Pirch... 251.631 
Roving frame, K. Sehrke..... « 251,475 


Sash ho!der. A. B. Sprague... 
Saw sharpener, C. F. Putnam 
Saw swage. N. Johnson 
Saw teeth. device for dressing, E. Holderman.... 
Sawing machine, drag. D. H. Ball 


. 251,649 
. 251,633 
251,597 
261.362 | 
251,504 


Searf neck. \W. A. Laverty « 251,607 
Scraper, earth, J. N..Nutt..... . 251,627 | 
Scraper. road. L. D. York....... 251,683 
Screw cutting die. B. L. Hartmann. ; 251,435 


Screws, making-metal, A.C. Mitchell. 
Sealing fruit jars..ete.. J. D. Foster. 
Sewing machine. E. Briincker.. 

Sewing machine, L. L. Richmond. 
Sewing machine, White & Cutler 
Sewing machine button hole attachment, J. Gut- 


Sewing machine take-up, I. Holden ........04. 


» 251,620 
2 251.565 
«251.517 | 
. 251,638 | 
Doadiats cletad wees 251,395 ; 
we. 251,484 
eos 251,440 


; Steam generator and feed water heater, G. H. 


: Thill and pole coupling, F. W. Starr. 
; Thrashing machines, conveyer for the tailings of, 


! Thread cutter. J. W. McCarty. .. 


; Trimmer. 


Sewing machine. twin, Bond & Merrill .... ..251,674, 251,675 
Shackle J. T. Rogers: ; noes 951,464 
Shackle for horses, J. C. McCollum......... 251,615 
Shears. Sew Animal shears. 
Shipping device, J. Blackadder 
Shoes. manufacture of, L.J. Ashburn 
Shutter, fireproof, G. L. Damon........ : 
Shutter worker. Faunt Le Roy & Summers 
Signal. See Telephone signal. 

Sled, J..W. Russell .. 
Slop jar, W. G. Rich 
Sluice box, C. Driscoll. 


ce eee 251.403 
«> 251,670 

e+ 251,528 
251,609 


sees 251,468 
251,462 
251.534 


Soap, receptacle for packing cake or bar, N. W. 

Griswold 
Soda water dispensing apparatus, W. P. Clark. 
Spark and smoke arrester. E. W. Wright .. 


251,577 
+» 251,412 
«+ 251,492 
ce 251,621 
251,585 


Spark arrester. locomotive, A. Mitchell. 
Spout, grain, J. M. Hendershot.. ...... 
Spring. See Doorspring. Vehicle spring. Wagon 
spring. 
Sprocket wheel, M. K. Lewis 
Square, bevel, E. V. Clemens 
Stamp, hand. C. C. Wilson 
Starch separators, apparatus for cleaning 
sieves of, G. S. Graves.. 
Station indicator, J. B. Roberts........ 
Steam engine, oscillating, A. B. Wood.. 


the | 
«251,574 | 
.. 251,463 

- + 251,669 | 


WAtsOD ssa s adcies sss civeswesina vee desis sees case oeebs 251,393 
Steering apparatus for vessels, power. A. J. Ste- 

VODS (Tacs cee aa iigcesiercs cee dative eee edoskas vagaance 9,990 
Steering apparatus, steam, F. E. Sickels..... ..... 251,477 


Stern of screw propeller steamers, J. W. Davis... 251,529 
Stone, compound for the manufacture of artifi- 

cia!, L. L. Leathers......... ++ 251.608 
Stove door, J. Van. or ade 251,657 
Stove pipe cleaner, J. \i. Gleichman.... -+ 251,679 
Stoves, cut-off attachment for magazine, J. H. 

Good ZellOW ..... 1s. ieee eee eee e wees since swateunias 251,358 ; 

Strap. see Boot strap. 
Supporter. See Abdominal supporter. 
Suppository, E. H. Gibbs... ssa’ 
Switch. See Kailway switch. 
T'ags. etc., machine for manufacturing, T.A.Briggs 251,347 
Telegraph, autographic, J. André... ..... + 251,684 
Telegraph lines, call instrument for, G. 8. Moler. 251,622 
Telegraph, printing. H. Van Hoevenbergh........ 251,658 
Telephone, Rogers & Schneider...... ....... 251.465, 251,466 
Telephone and electric clock system, combined, 


seeeee.e.. 251,355 


251.519 
".elephone connections, recorder for. J. O. Shiras. 251,476 
Telephone lock, J. B. Hernek, Jr ...... ... +. 251584 


Telephone relay, Bartlett & Waite 251,400 
Telephone signal, C. EH. Buell +. 251,520 
Telephone station apparatus. C. E. Buell.... ..... 251,521 


Telephone transmitter, J. H. Irwin 
Thermometer, spirit, E. H. ‘T’. Liveing. 
Thermostat. H. J. Haight 


251,590 
251,371 
251,859 
. 251,385 
vee 251,345 


Thill coupling, H. T. Birchard 


J. Rumely 


Tile mills, revolving table for, M. Nolan........... 251,376 
Tinware handle, M. G. COMDS....-.....seeceeeeeeeee 251.526 
Tire upsetting device, J. E. Sarjent. 261,644 


Tooth, artificial, H. C. Register 
Trap. See Animal trap. 

See Hog nose trimmer. 
Truck, car, R. ML. Cosby 
Truck, car, E. B. Meatyard 
Truck, hand, Stewart, Jr.. & Peene, Jr. 
Trunk catch, I. W. Conselyea... 251.351 | 
Trunk catch. G. W. King. é eee 251,367 
Tuyere, C. EB. Dixon........ 1 cccesceceeeeeeee saat 251,422 
Twisting and winding up yarn, twine, etc., ma- 


251,460 


se ceecenes +» 251,352 | 
. 251.618 
251,652 


chine for, II. Gade...... ....cecceeeeeeee o, 251.429 
Type marking machine, E. Farrar , pees 251,425 | 
Type setting and distributing machine, D. Rey- 

NOIAS.,250 cevesse ees caseens seine d eases tseee «+ 251,380 


Valve reversing gear, J. M. Sailer. 
Valve, slide. H. ¥. Shaw........ 
Valve, stop, C. G. Wiltse 
Vehicle, passenger, H. R. Robbins. 
Vehicle spring, M. L. Stotler .. 
Vehicle wheel, W. Eberhard ... 
Ventilator.. See Car-ventilator. 
Violin, W. 11. Brady. 


251,643 
251,382 | 
.. 251.668 | 
«+ 251,689 
. 251,387 | 
«+ 251,354 


251.405 | 
251,623 
251,659 
251,672 | 
251,663 


Vise, wood-working, J. M.Montgomery,Jr. 
Wagon, S. Van Pattem.......... ss cee eeee 


Wagon brake lever, J. L. Barker. 
Wagon spring, W. Webber, Jr.... 
Wagon stake, Bolander & Jacobs.. «. 251,404 
Washing machine, J. T. Greenwood, Jr seve 201576 
Watch case center and pendant, Arms & Quigley. 251,399 
Water elevator, W. E. Hedges... eeeeees 251,588 | 
Webermeter. T. A. Edison 251,557, 251,558 
Wheel. See Car wheel. Sprocket wheel. Vehi- 
cle wheel. _ 
Whitewash from lime, preparation of, C. C. 


Bruson «+ 251,346 
Wrench, H. W. Reed. .. . +» 251,685 
Zinc from zine furnaces, apparatus for drawing, | 


E. C. Hegeler..........0000 eoccseeee sears seadeon'ee 251,437 | 
I 
DESIGNS. 
Carpet, W.J. Gadspy.......ccscecssccceee dSesersnedoee 12,633 
Carpet, D. MeNair.... ......... 12,688 
Cloth, nap surface of, E. Hinstein........... 12,632 
Lamp. incandescent electric, T. A. Edison.. 12.631 


Ornamentation of a drinking vessel, A. Gelsz.., .. 12,634 
Stove, H. C. Bascom et dl.......cccccecesees oo0012,628, 12,629 
Type, font of printing, J. M. Conner............... 12,630 


Type, font of printing, H. Ihlenburg...... 12,685 to 12,637 
Type, font of printing, A. Will... ........ 6.12639 to 12,646 


TRADE MARKS, 


Baking powder. G. W. Kendall........... vveee 

Bitters, stomach, Hostetter & Smith............s0000 8,970 ! 
Cigarette paper. L. Lacroix, Fils .. 8,971 | 
Cigars, Bock y Ca : abs 8,951 


Coffee, Maddux ‘& Co......... Ieseeeseloued -. 8,968 
Compound for the eure of gonorrhea and gleet, 


specific, \. \W. Dake : .. 8,953 
Meats, preserved, H. HW. & 8S. Budgett & Co. .. 8972 
Medicina] preparation, H ‘P. Gisborne........ ...... 8,954 
Metal goods, certain, Américan Brass and Copper 

Company ; weee 8,950 
Poison, animat, EH. §. Wells ... : 4... 8,967 


Remedies prepared from the mountain sage, R. C. 
Schroeder & CO... ...... cceeteee ce eeeee eee 
Starch. laundry. American Starch Company +» 8,949 
Tea Ingraham. Corbin & May.’.............. seereces 8,952 
Tools and cutlery. such as hoes. axes, hatchets, saws, ; 
scissors, shears, table knives, and pocket kaives, 
J.S. Brown & Co.......... sees 8.969 
Wine, champagne, Kunkelmahn & Co.......8,956 to 8,965 


8.966 


English Patents Issued to Americans. 
From December 20 to December 23, 1881, inclusive. 


Armatures for dynamo machines, W. W. Griscom, I’hila- 
delphia. Pa. 

Bags for fertilizers. C. E. Buck. Wilmington, Del. 

Candles, R. F. W. Soper et al., Philadelphia. Pa. 

Cartridges, S. R. Divine, Lock Sheldrake, N. Y. 

Checks, M. T. Berry, Brooklyn, N. Y. 

Door checks, L. C. Norton, Boston, Mass. 

Electric light, E. T. Starr, Philadelphia, Pa. 

Engine. compound, G. B. Massey, New York city. 

Explosive compound, 8. Reynolds, Lock Sheldrake, N.Y. 

Fabrics, repellant, L. P. Britt, New York city. 

Fence, barbed wire. T. H. Dodge et al., Worcester, Mass. 

Firearms, J. H. McLean, St. Louis, Mo. 

Firearms, J. H Wesson, Springfield, Mass. 

Files, manufacture of, M. A. Howell, Chicago, Ill. 

Floor covering, T. Meyer et al., Jersey City, N. J. 

Fuel, manufacture of, from slack, G.S.Page, Stanley, N.J. 

lurnaces and grates, G. E. Palmer et al., Chicago, Ill. 


| Fruit cans, J. M. Clark, Wilmington, Del. 
‘Iron, removal from ferruginous solutions, C. Semper, 


et al., Philadelphia, Pa. 
Knitting machines. N. W. Westcott, Providence, R. I. 
Odometers, P. E. McDonnell, Chicago, II]. 
Sewer traps, W. D. Taylor, Philadelphia, Pa. 
Steam boilers and furnaces, E. Fair, San Francisco. Cal. 
Telephone call, W. C. Lockwood, Brooklyn, N. Y. 
Telepbones and telegraphs, J. H. Rogers, Wash., D.C. 
Tricycle driving apparatus, N. Merrill, New York city. 
Vacuum pumps, H. Goebel et al., New York city. 


Advertisements, 


Inside Page. each insertion = - - 75 cents a line. 

Back Page. each insertion - - - $1.00 a line. 

bout eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in neat issue. 


JHE ONLY PeRFect 29) 
“SEWING MACHINE. ey, 


SIMPLEST,LATEST IMPROVED 


AND MAKE HOME 
IF THERE Ig |,» HAPPY 
S NOAGENT NEARYO! 


TO MANUFACTURERS. 


To a responsible company, employing fifty or more 
men, will furnish ground and buildings for ten years, at 
junction otal ye Tallroads, at arental of seven per cent. 
on cost 0! uildings an xes. 

Me C. HUYETT & CO., Detroit, Mich. 


THE BERRYMAN 
Feed Water Heater 


AND . 


PURIFIER 
AND 
FEED PUMP. 


THE 
I. B. DAVIS ~ 
PATENT, 
MAY, 1879. 


Mft’d by ; 
1 B. DAVIS - 
& SON, 
HARTFORD, 
CONN. 


FOR SALE. 


A party about Biving up the plow business offers for 
sale a full set of Plow Patterns and Flasks, with Chills; 
seven varieties, thirty sizes. Address 

WM. N. BARROWS, S. Front and Reed Sts., Phila., Pa. 


AND FINE GRAY !RON ALSO STEEL 


ad 


CASTINGS FROM SPECIAL 


IN & Co FINE TINNING Jape PATLEN 
S DEVLIN & 60,5 "rinisuinc . PANNING 2 
J THOMAS ich AVE. K AMERICAN ST. PHILA. NS AND 


RUNKENNESS EASILY CURED. 


3,000 Cures with the Double Chloride of Gold Reme- 
dy. Books free. LESLIE E. KEELEY, M.D., Surgeon 
& A.R. R., Dwight, Ill., U.S.A 


¢ 


Cc. 


lines. 


| 
\ TELE PHON ES Saud ae for cir- 


cular. 8.8, BAKER, Manufacturer, Chebanse, II). 


IN Erw. 


If you have a cabinet sized photo- | 


of Garfleld, which you_ wan 


: h 
Framed, send for this design. No. 840. : 
tis a beautiful frame and what you 
‘Full directions for putting : 


need. 
ether. Price 10 cents. The frame 
ostpaid, made up from 


or $2. Or send 6 cents 


A. H. POMEROY, Hartford, Conn. 


MANUFACTURERS OF MACHINERY 


see 8,955 | for Weaving Hemp Tubes for Yarn Cops, are requested 


to send prospects and prices to S. J., 400. care of Messrs. 
enstein & Vogeler, Prague, Austria. 

40 very fine Bristol Cards with name, 10c. All grades, 

at reasonable prices. STAMPS NOT TAKEN. M. 


R. BRIGGS, 30 Admiral Street, Providence, R. I. 


DE VEAUX &® RUSSELL, 
Patent Agents, ete., Christchurch, New Zealand, 
Are prepared to protect by repistration, articles patente: 
in America or elsewhere. Also to undertake agencies 0: 
Potent goods,.and to receive ‘consignments tor sale. 
eference: The Bank of New Zealand, Christchurch, 
New Zealand. 
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WOOD WORKING MACHINERY. 


SING, 
y . 


. ‘ G. 
& LANING, NG. IN » 
) maT Hl ot ort! 
aS TENONING, GARVIN 6, 
mC - MACHINES. 
| BAND & SCROLL SAWS 


“ UNNERSAL WORKERS 
Ty WOOD WORMERS, 


.J.A.FAY SCO. 


CINCINNATI,O.U.S.A. 


_ 


SLATE MACHINERY WANTED. 
Makers of Machincry for Slate working into Tables, 
| Mantels, Cisterns, etc., are requested to communicate, 
: with prices of all tools requisite to fit up a first-class 
mill, such as saws, planers, etc., with T. BACON, 
39 St. Francis Xavier St., Montreal, Canada. 


Rev, Leonard Bacon, D. D. 
Hon, A. I. Stephens, 


MINERAL WOOL. 


i This Fireproof and indestructible material success« 

) fully prevents loss or heat by radiation ,keeps frost from 

| Water pipes, deadens sound, checks spr ead of fire in walls, 
partitions, floors of dwellings. 25 cts. per cubic foot, 


U.S. MINERAL WOOL CO., 16 Cortlandt St., N. Y. 
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FOR STEAM BOILERS 
U.S. & TOREIGN PATENTS 


DESCRIPTIVE) 


D} 
oc 
< 
a 
3 
res 
= 
=) 


,Manufacturers of Door Locks, Hinges. Bolts, 
: Butts, ete.. should send their: price lists to Kiselett & 
Heikels Byggnadskontor, Helsingfors, Finnland. 


an make money with my outfit for making 


Vi e 
‘ i Butialo, N.Y. 
YOU RUBBER STAMPS! sci’ 


WIRE ROPES. 


For hoisting, transmission of power, standing rigging, 
tiller ropes, gas machines, etc. 


Pamphlets and Particulars on Application te 


The Phosphor-Bronze Smelting Co,, Limited, 


512 Arch Street, Philadelphia, Pa. 
OWNERS OF.THE U, S, PHOSPHOR-BRONZE PATENTS. 


Sole Manufacturers of Phosphor-Bronze inthe U. 8. 


MACHINISTS’ TOOLS. 


NEW AND IMPROVED PATTERNS. 
Send for new illustrated catalogue. 


Lathes, Planers, Drills, &e. 


NEW HAVEN MANUFACTURING CO.,, 


TL eee 


Instruments, Artificial Limbs, and 
Apparatus for Deformities. D. W. 
KoLseE & Son, 1207 Arch St., Phila- 
delphia, Pa. Established 1849, 


i. 


'S’ MOST EFFICIENT MADE. < : 
NOBLE HALL & CO.SCLE MFTRS.ER 


THE QUALITY OF STEAM:—A VALU- 


able paper read before the American Railway Master 
Mechanics’ Association, June, 1881, by John ‘W. Hill, : 
M.E., showing the necessity of an exact knowledge of 
the thermal valueof steam inestimating the economy of 
engine and boiler performance. Contained in SCIENTI- 
FIC AMERICAN SUPPLEMENT, No. 302. Price 10 cents. 


To be had at this office and from all newsdealers. 


SWEEPSTAKES, WITH THE ELLIS 
Patent Journal Box. The best Planer and Matcher ever 
made. Planing 20 in. wide, 6 in. thick, weight 2,200 1b., 
$300; planing 24 in. wide, 6 in.thick, weight 2.600 Ib., 
$350. Bead ing, Arbor, and Head, extra, $20. Sash, Door, 
and Blind Machinery a speeialty. Correspondence so- 
licited. Rowley & Hermance, Williamsport, Pa. 


ELE WATORS 
HAND POWER'AND HYDRAULIC 
‘FREIGHT & PASSENGER w~ 
SHAFTING PULLEYS & HANGERS 
5. GRAVES &S ON ROCHESTER NY. 


SPECIAL MACHINERY, TOOLS, EXPERIMENTAL 
Work. etc. S. MCHENRY, 927 Filbert St., Philadelphia, 
Pa. Fine work solicited. 


“=,  SHEPARD’S CELEBRATED 
Sco 
Screw Cutting Foot Lathe, 


Foot and Power Lathes, Drill Presses, 
f Scrolis.Saw Attachments, Chucks, Man- 
i drels..Twist Drills, Dogs, Calipers.** Sun 
ix Light’? Gas Machines, etc. Send 
y N for catalogue of outfits for amateurs or 
~ i} artisans. Address 

ae 8. L. SHEPARD & CO 
Spese’ Ul & 343 West Front St.,Cincinna 
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Scientific Amevicnn. 


Popular Scientific Books. 


Roper.—The Mechanical Engineer’s Handy Book. Em- 
bracing « great variety of information required by 
Engineers about all classes of Sveam Engines, Station- 
ary uocumotive. aud Marine,and the Steam Engine 


Indicator. By Stephen Roper. 2d edition. Tucks. 
Giltedges, . : : 2 E : $3.50 
Roper.—A_ Catechism of High Pressure, or Non-Con- 


densing Steam Engines; includin 
structing, and Management of eam Engines and 
Steam _ Boilers. With valuable illustrations. By Ste- 
phen Roper. 18th editien, revised andenlarged. 18mo. 
Tucks. Gilt edge, . : a : ‘s $2.00 
Roper.—_Handbook of the Locomotive; including the 
Construction of Enginesand Boilers and the Construc- 
tion, Management, and Running of Locomotives. By 
Stephen Reper. 9th edition. 18mo. Tucks. Gilt 
edge, . : R : : ‘ ls $2.50 
Hope r Handpook of Land and Marine Engines; in- 
cluding the Modeling, Construction, Running, and 
Management of Land and Marine Engines and Bojlers. 
With illustrations. By Stephen Roper. Sth edition. 
mo. Tucs. Gilt edge, . ‘ s : $3.50 
Roper.—Handbook of Modern Steam Fire Engines. 
With illustrations ByStephen Roper. 12m0. ucks. 
Gilt edge, 2 : é . 2 $3.50 
Ro per.—U se and Abuse cf the Stear: Boiler. By Stepher 
Roper. 6th edition. Withillustrations. 18mo. Tucks. 
Gilt edges, 2 ; $2.00 
Roper.—Questions and Answers for En 
phen Roper. Ful) bound, f , 2 
Cooper.—A Treatise en the Use of Belting for the Trans- 
mission of Power. With numereus iustretions uy, 


John H. Cooper, M.E. 8vo. Cloth, 
Grimshaw.—On Saws. History, Development, and Ac- 
tion; Classification and Comparison ; Manufacture, 
Care, and Use of Saws of all kinds. By Robert Grim- 
shaw. With 18UV illustrations. Large 8vo,_. $2.50 
Edwards.—The Practical Steam Engineeér’s Guide in the 
Design, Construction, and Management of American 
Stationary, Portable, Pumping, and Steam Fire En- 
‘ines , Boilers, Injecters, etc. Ferthe useof Engineers, 
firemen, and Steam Users. By Emory Ed wards, M.E., 
author of * A Catechism of the Marine Steam Engine,” 
**Modern American Marine Steam Engines,” etc. Illus- 
trated by about 100 engravings. One vol. 12mo. 
About 350 pages. Price, : 82.50 
Thts new and important book of Mr. Edavards’ will be 
ready about March 1, and will be the most thorough book on 
this class of Engines ever published in the United States. 
Subscriptions will now be received, payable on delivery 
of the book. 

(= The above. 
mai},at the publication prices, free of postage, to any 
address in the werld. 

> Every reader of the SCIENTIFIC AMERICAN, no 
matter in what part of the world, is particularly invited 
to send to_us for our catalogues, which cover every 
branch of Technical literature. These catalogues will be 
forwarded by mail, free, and free of postage, to all appli- 


cants. 
HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers, and_Importers, 
810 WALNUT STREET, PHILADELPHIA, PA.,, U.S.A. 


the Modeling, Cen- 


gineers. By Ste- 
$3.00 


PORTABLE AND STATIONARY 


ENGINES AND BOILERS, 


5to20 H.P. Return Flue Boiler, large Fire Box,no 
sparks. Do not fail to send for circular to 
SEINNER & WOOD, Erie, Pa. 


A WEEK. $12a day at homeeasily made. Costly 
outfit free. Address Trurt & Co., Augusta, Me. 


LATH MACHINE. 

Is made entirely of iron and 
steel; diameter of saws, 6 inch- 
es; number of teeth per saw, 12; 
number of saws, 6; feed-rolls 
self-sharpening and self-adjust- 


J 


a= a 


lr mI 


nance into lath; can be changed to 


rately; saws perfect laths from 
a crooked piece without waste; 
capacity of machine, 30,000 to 
50.080 per ten hours. Manufrs., 
5S. ADAMS & Son, Kome, N. Y. 


FOREMAN WANTED FOR BABY CARRIAGE AND 
‘oy Factory. Otter Sweeper Co., Otterville, Ontario. 


RUPTURE 


cured without an operon or the injury trusses inflict 
be Dr.J.A.SHERMAN’S method. Office, 251 Broadway, 

ew York.. His book, with Photographie likenesses 
of bad cases, before an¢ after cure, mailed for 10c. 


PORTABLE POWER DRILLS. 
TAPPING,REAMING & BORING MACHINES 


EL GRINDERS“ Cy MACHINES 


weo0 6 


RRR 


STOW FLEX/BLE SHAFT CO.LI 
+1609 PENNA.AVE.PHILA.PA. 


SPEAKING TELEPHONES. 


THE AMERICAN BELL TELEPHOVE COMPANY, 


W. H. FORBEs, W.R.DRIVER, ‘T'HE®@.N.VaIL, 
President. Treaswrer. Gen. Manager. 


Alexander Graham Bell’s patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken. and which articula- 
tions produce similar articulate sounds at the receiver. 
The Cemmissionerof Patents andthe U.S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns _and controls all the other 
telephonic inventions of Bell, Edison, Ber'iner, Gray, 
Blake, Phelps, Watson, and others. 

(Descriptive catalogues for warded on application.) 

Telephones for Vrivate Line, Club, and Social systems 
can be procured directly ur through the authorized 
agents of the comnany. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers. seJlers, and users will be proceeded against. 

Information furnished upon application. 

Ad@ress all communications to the 
AMERICAN BELL TELEPHONE COMPANY, 

95 Milk Street, Boston, Mass. 


M.c, 
Gat 


TOOLS for Machinists, Carpenters, Amateurs, Jewellers, Model 


Makers, Blacksmiths, etc. 
of Tools you require. 


Send for Catologue, and state what kind 
TALLMAN & McFADDEN, 
607 Market St., Philadelphia, Pa. 


or any of our Books. will be sent Ly | 


ing ; cuts one picket and the bal- | 


» pickets or broom handles sepa- | 


RINGCO WIRE ROPE, BRIDGE CABLES, SHIP RIGGING, 


OPES = - MANUFACTURERS OF 


SH ; ; 
1) s PARR ew Tramway Ropes, Champion Barbed Wire, etc. 
Le RESIDENT Office and Works: t Send for once ant Warehouses : 
-| WILKESBARRE, PA. (price list.) 87 LIBERTY ST., NEW YORK. 


26 COLORADO SPECIMENS. | THE BAKER BLOWER. 


On the Gold, Silver, Copper, and Lead ores. [Foncep Buasr.] 
Mineral Ink- | Amethyst, Moss Agate, Smoky Topaz, | Fy \l \= \ The best in the World for 
| eoe4 Amazon Stone (rare). Wood Opal, Charcoal Blast Furnaces, 
ees 4 Pees Agatized Woods, ete. Also for melting Iron in Cu. 
atalogue rice $2.00. : P ) polas for Stove Foundries, eto, 
and Sent by mail, prepaid. Address WILBRAHAM BROS, 
Numbered, Hi. H. TAMMEN & CO., No. 2320 Frankford Avenue, 


PHILADELPHIA, Pa. 


Nickel Cap. {P. O. Box 18%”. Denver, Colo. | 
CATALOGUE: “68 | 


Write for Descriptive Circular, 
$88 A week to Agents. $10 OUTFIT FREE. 


OUR 


‘fA Violet from Mother’s Grave,” & 49 ether | 
popular Songs, words and inusic entire, all | 
forlzc. PATTEN & CO., 47 Barclay St., N. Y. 


4° SEND FOR 


172¢. 

EATTY? Organs. 27 stops, 10 set reeds, only $90. 
BEATIV’S Pianos#125up. Rare Holidayinduce- 
mentsready. Write orcallon Beatty,Washington,N J | 


RIDEOUT & CO.,10 BARCLAY ST , New York. 


WORKING Mf 


enn WORKING Tog). ——— | 
anf SPIOIAL TOOLS AS” 
alge: SMITH MACHINE C°: 
ED BUR.CO.N.J. ‘ 


SMITHVILLE, 
i CIRCULARS FREE, 


PIECES OF POPULAR MUSIC 


100 WITH COMPLETE WORDS AND ACCOMPANIMENT. 


The high price of sheet music is due to the few pieces sold, and the large diseount made to deaiers. Each piece in separate sheets 
sells everywhere for 30 cts. Wishing to introduce our new and popular music into every: household in America, we propose offering 
one hundred choice songs and instrumental pieces by Strauss, Lange, Lichner, Cooto, Molloy, Marzials, Sullivan, Abt, and fifty other 
| ofthe best composers of Europeand America Also, beautiful songs from the new comic operas of Maxcet, Olivette, Rillee Taylor, 
Trial by Jury, etc. All are issued with complete words and music. These 100 choice pieces are elegantly printed, full music size, 
and will be sent to any address, post paid, upon receipt of 30 cents (stamps taken). Each piece is a gem, and the most desirable 
collection that has as yet_heen offered, Satisfaction guaranteed or money cheerfully refunded. Address, M.F.JONES & 
CO., Publishers, P. O. Box 3630, Boston, Mass. 


DO YOUR OWN PRINTING 


Presses and outfits from $3 to $500 
Over 2,000 atyles of type. Catalogue and 
reduced price list free. 


H. HOOVER, Phila., Pa. 


ERICSSON’S 
New Caloric Pumping Eneine 


FOR 
DWELLINGS AND COUNTRY SEATS, 


Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars and price lists. 


DELAMATER IRON WORKS 


C. H. DELAMATER & CO.,, Proprietors, 
No. 10 Cortlandt Street, New York, N. Y. 


CHINERY 


CLARK’S RUBBER WHEELS. 

This Wheel is unrivaled for durability, 
simplicity, and_ cheapness. Adapted for 
Warehouse and Platform Trucks, Scales, 
Heavy Casters, and all purposes for which 


) 


free. 


3OlTi, 


HOGSHEAD, a 
Chamfering. Howeling, AND 


and Crozing. Stave Machinery, 


Over 50 varieties 
manufactured by 


E. & B, HOLMES, 


Truss Hoop Driving. Buffalo, N.Y. 


i) 


Fan and Stave Jointer. | 


Head Rounding. 


THE PORTER-ALLEN 


High Speed Steam Engine. 


ADDRESS 
SOTTHWARK FOUNDRY & MACHINE CO.,, 
430 Washington Ave., Philadelphia, Pa, 
= AS RUS See aes | 
Choice Poetical Selections for Autograph | 
300 Albums, neatly bound; 250° spicy Motto | 
Verses, and ‘25 Bopydar Songs. all for 12c., 


postpaid. PATTEN & WA 49 Barclay St., New York. 


Las Moss’ Ney PROCKSS, SUPERIOR SUBSTITUTE FoR Woop ENGRAVING.| 
ENGRAVINGS FoR BOOKS, NEWSPAPERS, CATALOGURS, Ht6. - 
Much CHEAPER TN Woop Cues 


* SENO GREEN STAMP FOR ILLUSTRATED CIRCULAR, 


MOSS ENGRAVING CO. S35 PEARL St. NEW-YORK. Box 


DEAN BROS’ 
STEAM PUMP WORKS, 


PAT. KEY SEAT CUTTER 
WILL CUT 100 SEATS 42X78 INCH 


| ERDAY._ G INDIANAPOLIS, IND. 
OTHER SIZES IN Fe Sci Boiler Feeders, Fire Pumps, 
K ‘Ga teen a Dalit ? Pumping Machinery 


for all purposes. p 
9 Send for | 
Catalog’ 


TREVOR& Co.LOCKPORT NY. 


AL NEW STYLE CHROMO Cards, beautiful dee 
rns, name on 10c, Elegant new designs, the 


70: st pack ever sold, with name 10c. or 2°5 [7>¢-a 


ee! 1 ge Chromos 10c. Gordon Printing Co. Nort! 


Horizontal Steam Engines, 


For best Automatie Cut-off or 
Plain Slide Valve of Su- 

’ perior Design, 

f Complete in Every Respect, 

= = ADDRESS 


LAMBERTVILLE TRON WORKS. _ | [NPBA serinacataionne, UUs. icrwiata, 
LAMBERTVILLE, N. J. | PWN) Act., 614 Filbert St., Philadelphia, Pa! 


‘““BLAKE’S CHALLENGE” ROCK BREAKER, 
Patented November 18, 1879. 


For Macadam Rond making, Ballasting of Railronds. Crushing Ores, use of [rou Furnaces, 
etc. Rapidly superseding eur older styles of Blake Crusher on account of its superior strength, effici- 
ency,and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns 
First. Class Medals of Superiority awarded by American Institute, 1879 and 1880. 

Fun Caras, 1 pk. Escort Cards, 1 pk. 


BLAKE CRUSHER (C0.. Sole Makers, New Haven, Conn. 
| Flirtation Cards, Language of Flowers, 


6 Actress Pictures, 1 Star Puzzle, 2 Chemical Puzz'es, and 


Adjustable Stroke | 
an eight-page literary paper on triai3 months. <All the > | 
above sent on receint of 13¢.in stamps to cover postage. 5 KE 


ete. Address KENDALL & CO.. Boston, Mass 
a Can be Changed while in Motion. 


= E.GOULD & EBERHARDT, | 


Drawing Paper for Maps, Plans, Me- 


THE BEST PARAGON 


chanical Draw- 
ings, 
KEUFFEL & ESSER, New York. 


is the 
Paper. Send for Samples. 


100 SELECTIONS for Autograph 
Albums, 1 pk. Transparent Cards, 1 pk. 


LETTERS Nf for sale or exchange. Write for free cataloyue. 
R. B. CHAFFIN & CO., Richmond, Va. 


/ NEWLYORICSTENCIL, WORKS" a = NEWARK, N. J. 
STEEL [ee TAME 50 VIRGINIA FARMS AND MILLS | 


{\ 


WN STEELDIES, &e. 


Lai haere 


SEND FOR CIRCULAR AND PRICE LIST OF 


COPE & MAXWELL M’F’G CO’S 


Newand Improved Styles of 7 , 


STEAM PUMPS 
BOILER FEEDERS 


“The Best Made,” 
Address HAMILTON, OHIO 


Epilepsy, Spasms, ete. 
cured by a successful treat: 
ment. For Pamphlet with tes- 
timonials of permanent cnres; 


f address, DR. ROSS, Rich. 


mond, Ind, 4 package of Medicine for trial sent fro 


2 week in yourown town. Terms and $5 outfit 
ree. 


Address H. HauLert & Co., PorUand, Me. 


Wheels are used. Circular and Price List | 
GEO. P. CLARK,Windsor Locks, Ct. | 


$5 0 $20 


|S 


=— <i 
OSITIVE BLAST. 


IRON REVOLVERS, PERFECTLY BALANCED, 


Has Fewer Parts than any other Blower, 


P.H. & F. M. ROOTS, Manufacturers, 


CONNERSVILLE, IND. 
8. S. TOWNSEND, Gen. Agt.,6 Cortland St.,8 Dey St., 
COOKE & CO., Selling Agts., 6 Cortland Street, 
J4S. BEGGS & CO., Selling Agts. 8 Dey Street, 
NEw YORK. 
SEND FOR PRICED CATALOGUE. 


| 
| 


ICE MAKING MACHINES, 
COLD AIR MACHINES, 


For Brewers, Pork Packers, Cold Stor- 
age Warehouses, Hospitals, etc. 
Send for Li..USTRATED AND DESCRIPTIVE CIRCULARS. 
PICTET ARTIFICIAL ICE CO. (Limited), 
142 Greenwich =rveet, 

New Yorks City, N. Y. 


P.O. Box 3083. 


= Rl | oa 


WITHERBY, RUGG & RICHARDSON, Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 
per day at home. Samples worth $5 free. 
Address Stinson & Co., Portland, Me 


PROSPECTING MINERAL’ LANDS A SPECIALITY. 
GYLINDRICAL SECTIONS OR CORES OBTAINED THE WHOLE 
DISTANCE BORED. OA RTESIAN VVELLS 
BORED ROUND AND STRAIGHT ADMITTING 
A'LARGER PUMP AND CASING IN PROPORTION 
TO SIZE OF HOLE THAN BY 
ANY OTHER PROCESS 
| ESTIMATES GIVEN © 


WA 


a. DRILL CO. 
9\B0X 423 POTTSVILLE PA, 


MANFTRS, OF DIAMOND DRILES 
C FORALL KINDS OF 
— ROCK BORING» 


Geo. W. Read & Co. 


Manufacturers of and Dealers in 


MAHOGANY, 


And all Foreign and Domestic 


Cabinet Woods. 


SOLE MANUFACTURERS 


CUT AND PREsS DRIED 


THIN LUMBER, 
CIGAR BOXES, 


Panel Stock, Etc.,, Etc. 


Mills and Wavrerooms: 


186 to 200 Lewis St., New York. 


LONDON, BERRYz-0R 
= PHILA PA:FOR 


BEST BAND SAW BLADE 


PUNCHED WORK of every description. 
Punches furnished. low Estimates, 
GEO. VAN SANDS, Middletewn. Conn. 


Dies and 


Elegant Genuine Chromo Cards. no two alike, 
with name, 1Uc. SNOW & CO., Meriden, Conn. 


Applied to al) machinery driven by 


‘$66 


\FORSTER’S CRUSHER AND CRUSHER AND PULVERIZER, 


The simplest machine ever devised for the purpose. 
} We warrant 50 per cent. advantage in Crushing. with one-third power, and in combined 
y¥ Crushing and Pulverizing do the work of stamp and Burrs at one-third first cost. Can be 


operated with any kind ot power. 
Address TOTTEN & CO., Pittsburg, Pa. 
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xis 
= S W.. fly-wheels und liable to be breken b 
co — pewer stored in wheels,such as cal- 
‘= os £ ender rolls. upsetting machines, 
presses. and wire drawing ima- 
vy chines. We warrant to save 
gearing and all machinery 


4 
> from freaking by using our 
 elutches. Starts gradual, stops 


— SZ J quick. Any amount of power 


as = controlled. Friction Hoisting 
—e—s Engines nnd Druma: also, Safety 
—e— N : Elevators. Can be run faster and 

aN. VAS stop quicker than any other friction. 
D. Frisbie & Co., 123 North 4th St., Philadelphia, Pa. 


Srientific 


Aievicat. 


[JANUARY 21, 1882. 


Advertisements. 


Inside Page, each insertion - - - 75 os a line. 
Back Page, each insertion - - - $1.00 a line. 
(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press.. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 


RESPONSIBLE AGENTS WANTED. 


U---°—-rz : 
boc 


| 


pEL.30 1879 
SAVES 


20 to 50 per cent. in Gas Bills. 


Those acquainted with gas-fitting preferred. First- 
class references required. 


HOWARD MFC. Oe 
364 Broadway, New York. 


ROOFING. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circwars and sampies free. 
Agents Wanted. T. NEW, 32 John Street, New York. 


BOILER FEEDER. 


(A Pump and Heater Combined.) 


Guaranteed to make more steam with 
less fuel than any other way of feeding 
boilers. Send for circular. Agents 
wanted. 


D. E. RICE, 
191 Atwater Street, Detroit, Mich. 


| MACHINERY WIPER CLOTHS! 


For JEWELERS, § pees. BRASS, & METAL 
WORKERS, MACHINISTS, etc.. etc. 

-B.—Require of the hands the soiled cloths, when 
fresh ones are wanted; wash the soiled cloths in warm 
water, with a bit of salsoda, for use again. A little pains 
taken, with this system, cannot fail of producing good 
results; for it wil 
bustion, Keep the rooms neater, and cost no more in the 
Jong run. o manufacturer or manager, having an 
interest in his business, can afford to be without these 
cloths. Manufactured and for sale by the 

BROWN WEG CO., Providence, R.I. 


Ba Boiier i Pine caver Made! 


SLING 


For STEAM BOILERS and PIPES, HOT BLAST PIP- 
ING, fetc., ete. Address CHALMERS SPENCE CO., 
10 Cortland Street, New Y ork. 


Artificial Human Fye Manufacturing. 
A case of twenty-four eyes sent.to any part of the U.S. 
to select from. Single eyes,ten dollars. It will pay you 
to order direct from the facto’ ory. 
GODFREY WALKER, Rochester, N. Y. 


Dee S eTANDARS Ae KING ‘ 


He AES Han : 
4 7 15 
JENKINS BROS BROS.7, SOHN ST.NY, 7. 


AROMETERS 


Microscopes, and Telescupes. 
ufacturin 
g"" Send for 


Thermometers, Compasses, 
Opera Glasses, Spectacles, 
Re & JK, Man- 


Hustrated Priced Catalegue. 


prevent fire from spontaneous com-. 


Flax, Hemp, Jute, Rope, 


combined. ~ 


printin, 
and all kinds of agri 
folluwing low prices: 


ete. Sole agent for Mayher’s New Patent Acme Steam 
Also owner and exclusive manufacturer of 


The New Baxter Patent Portable Steam Engine. 


These engines are admirably adapted to all kinds of light power for driving 
resses, pumping water, sawing wood, grinding coffee, ginning cotton, 
agricuitural and mechanical purposes, and are furnished at the 


1 Horse Power, $150 
2 Horse Power, 
8 Horse Power, 
Send for descriptive cifcular. Address 


ESTABLISHED 1844. 


JOSEPH C. TODD, 
ENGINEER and MACHINIST. 


Oakum, and.Bagging Machiner ines, Boilers, 


Force Pump 


y, Steam En, 
Engine an 


114g Horse Power, $190 
244 Horse Power, 275 
4 Horse Power, 350 


245 
290 


J. ©. TODD, Paterson, N. J., 


Or No. (O Barclay St., New York. 


FRIEDMANN’S PATENT INJECTOR, 
THE BEST 


* Boiler Feeder 


IN THE WORLD. 
Simple, Reliable, and Effective. 


40,000 IN ACTUAL USE. 


NATHAN & DREYFUS, 
Sole Manufacturers, NEW YORK. 


Send for Descriptive Catalogue. 


THE WALLACE DIAMOND CARBONS. 


Telegraph, Telephone, and Electric Light Supplies. 


PPLY CO., 
New York. 


wm. A. HARRIs, 
PROVIDENCE, R. I. (PARK STREET), . 
Six minutes walk West from station. 
Original and Only builder of the 


HAKKIS-CORLISS ENGINE 


With Harris’ Patented Tumprovements; 
from 10 to 1,000 H 


BATTERIES Wieus, MAGNETS, INSTRUMENTS, 
TELEGRAPH AND LLECTRICAL SUPPLIES, CaTA- 
LOGUE FREE, C. E. JONES & BRO., CINCINNATI, 0. 


“THE ELECTRICAL SU 
109 Liberty s 


HOFO-ENGRAVING 


WESTE 67 a ys 
180 DEANBORN ST: CHICAGO, 


granny, for Books’ ard al 


purposes » 


BOOK WALTER ENGINE. 


Compact, Substantial. Econom- 
ical, and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, geump, etc., at the low: 
price of 

§, HORSE POWER 


“ “ 


6g sae 
84 a 44 
&2° Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 
Springfield, Ohio, 
or 110 Liberty St. New York 


THE J. L, MOTT IRON WORKS, 


8S and 90 Beekman St., New York. 


Demarest’s Patent Water Closets used almost 
exclusively in all fine work. Demarest’s Water 
Closets, Latrine’s and Hopper’s for public buildings and 
factories. Mott’s Celebrated Porcelain uinied 
Baths unequaled for beauty and cleanliness. Sani~ 
tary Goods of all Xinds. 


“ RELIABLE” 


} Bngines a complete success. 
Prices still 40 per cent. below 
those of other makers. Un- 
equaled for efficiency, simplici- 
iy, and durability. Prices frum 
for 10 H. P., to $550 for 50 
H.P. All complete, with Gov- 
ernor, Pump and Heater. 


ry 


Address, for circular, 
HEALD & MORRIS, formerly HEALD, SISco & Co., 
Baldwinsville, N. Y. 


WATCHMAKERS. 


Before buying lathes, see the ‘*Whitcomb,” made by 
AMERICAN WATCH TOOL CO., Waltham, Mass. 


G zy 


| Advertism ig 


: 


IRIDIUMNMI: 


THE HARDEST METAL KNOWN. 


Not attacked by acids or alkalies; not oxidized 
in the air; almost infusible, Manufactured under 
John Holiand’s process (patented May 10, 1881) by 


THE AMERICAN IRIDIUM CO., 
S. E. Corner Pearl and Plum Sts, Cincinnati, Ohio. 


NEW YORK BELTING AND PACKING 


LOOK FOR OUR STAMP 


on the goods whenever you buy 


, BELTING, HOSE, or PACKING. | 


37 & 3S PARK ROW, NEW Yori, 


oq 


ASBESTOS 


LIQUID PAINTS 


ATRSRESTOW BOTT ER COVERIN 
ASBE TOS LINING BELT Oe 
PERESTOS OTRAI PACKING, 


Opticians, ‘Ouliadeinbta Bre 


AN [Va ll 


SeUriING 
“COA TINGS CEMENTS.” Etc. 


Descriptive price lists and samples sent free. 


H. W. JOHNS M’F’C CoO., 
87 Maiden Lane, New York. 


WATCHMAN’S IM- 
proved Time Detector, 

with Safety Lock At- 
. gachment Patented 18%5- 
6-7-R0. Beware of In- 
f)fipgenents This In- 
trument is supplied with 
12 keys for 12 stations. 
Invaluable for all con- 
cerns employing night 
watchmen. Send for cir- 


P. 0. Box BI. 412 Broadway, New York. 


cularsto E. IMHAUSER, . 


PATENT BENDING ROLLS 
For Heavy Punches, Shears, Boiler Shop Rolls, Radial 
Drills, etc., send to 


HILLES & JONES, Wilmington, Del. 


QOD-WORKING fVACHINERY, 


84 Universal Wood Workers, Planing, Matching, 
Moulding, Band and_ Scroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, etc. 


BENTEL, MARCEDANT & CO., 
: HAMILTON, OHIO, U.S. A. 


Jarvis Furnace Co.) 
Patert Setting for Steam Boilers Burns Screenings 
and Slack Coal without Blast. No. 7 Oliver St., Boston ; 
No. 92 Liberty St., New York: No. 709 Market St., St 
Louis; No. 18 second St., Baitimore. 


Cheaper thay ayy other Metho 


aes 


TEE 


Cameron Steam Pump. 


OVER 30,000 IN USE. 


Specially adapted for use in Gold. Silver, Coal, and 
Iron Mines; also General Manufacturing and Fire Pumps. 

Pumps furnished with movable Linings in Iror, C)m- 
position, or Phosphor-Bronze. 


THE A. S, CAMERON STEAM PUMP WORKS, 
FOOT EAST 23d ST., NEW YORK, 


PATENT GEAR DRESSING MACHINE = 
1 AND IMPROVED LATHES PLANERS & DRILLS. | "9 
"3 Se MFGTD.BY Sow 


“EAS on, soceste® 
xe” 


SANG 


+ 
HERSONS s NLUSTRATED 5 AWY ERS HANG Boo KS 
3 eee any. PAR> OF THE WORLD: 


FO», EMERSON.SMITH & CO. 
&ss BEAVER FALLS, PA 


Ap _ engine that works without 
Boiler. Always ready to be started 
,and to give at once full power 
SAFETY. ECONO) 

} CONVENIENCE 

Burns common Gas and Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra insurance. 
“~"™ Amost no attendance. 


HE NEW OTTO SILENT GAS ENGINE. 


Useful forall work of small stationary pteam engine. 

Built in sizes of 2, a and 7 H.P.by SCHL HER, 

SCHUMM & CO., 3045 Chestnut Srbet Se Pa. 
A.C. Manning, 38 “Dey St., New York, Agent. 


MACHINERY 


of every description. 121 Chambers and 103. Reade Sts., 
New York, THe GEORGE PLACE MACHIN ERY AGENCY. 


THE SCOVILL 
“Pop” Safety Valve, 


eed 3 RELIABLE, DURABLE, 


For Locomotive, Stationary, Marine, and Portable 
oilers. 
Send for descriptive circulars and price lists to 


THE HANCOCK INSPIRATOR CO., 
BOSTON, MASS, 


Address JOHN A. ROEBLING’S SONS, Manufactur- 


ers, Trenton, N. J., or 117 Liberty Street, New York. 
Wheels and Rope for conveying power long distances. 
Send for cireular. 


© 1882 SCIENTIFIC AMERICAN, INC 


PAYNE'S AUTOMATIC ENGINES. 


Established 1840 


Spark Arrester. 


Reliable, durable, and economical, will furnish a 
horse power with one-third less fuel andwater than any other 
engine built not fitted with an automatic cut-off. Send 
for Illustrated a eA” 2, tor information and 
prices. B. AYN E&s8 
Box 1207. 


Double Screw, Parallel, Leg Vises. 


Made and WARRANTED stronger aa any other Vise 
by FISHER & NORKIS only, Trenton, N. J. 


BROCK DRILLS & AIR COMPRESSORS 


INGERSOLL ROCK ORILL CO., 
PARK PLACE NEW_YORK. 


KORTING UNIVERSAL 
Double Tube Injector, 


FOR BOILER FELDING. 
Send for Circular. 
OFFICES AND WALKEROOMS: 


Phila.—12th & Thompson Sts. New York—109 Libert; 
Boston—7 Oliver St. Chicago—84 Market St. 


HARTFORD 
STEAM BOILER 


Corning, N.Y. 


St. 


Inspection & Insurance 


COMPANY. 


W. B. FRANKLIN.V. Pres’t. J. M. ALLEN, Pres’t. 


J. B.. PIERCE, Sec'y, 
é FOR BEST 


| _*—— > COLD PENS. 


Send for Price ist to 
JOHN HOLLAN D, Mfr., 19 West 4th St., Cincinnati. 


Stevens’ Roller Mills, 


GRADUAL REDUCTION OF GRAIN. 


Manufactured exclusively by 
JOHN T. NOYE & SONS, BUFFALO. N. Y. 


Srientitic American 
The Most dicta cascar on in the World. 


Only $3.20 a Year, including postage. Weekly. 
52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 


All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular reswme of the best scientific in- 
formation of the day; and it is the alm of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 


Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 


Clubs.—One extra copy of the SCIENTIFIC AMERI- 
CAN will be supplied gratis for every club of five subscribers 
at $3.20 each: additional copies at same proportionate 
rate. 


One copy of the SCIENTIFIC AMERICAN and one copy 
of the SCIENTIFIC AMERICAN SUPPLEMENT Will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 


The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender’s risk. Address all letters 
and make all orders, drafts, etc., payable to 


MUNIN & CO., 
37 Park Row, New York. 


To Foreign Subscribers.—Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity.to sub- 
scribers in Great Britain, India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany. 
Russia, and all other European States; Japan, Brazil. 
Mexico, and all States of Central and South America. 
Terms,wWhen sent to foreign countries, Canada excepted. 
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 


MUNN & CO., 37 Park Row, New York. 


PRINTING INKS. 


HE ‘Scientific American” is printed with CHAS, 
ENEU JOHNSON & CO.’S INK. Tenth andLom- 
bard Sts. Philadeiphia, and 59 Gold St., New York. 


